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ABSTRACT 

The  Corona  South  quadrangle  and  the  adjoining  Santa  Ana  narrows  area  lie  in  the 
northern  part  of  the  Peninsular  Ranges.  They  contain  the  northwest  end  of  the  Elsinore 
trough  which  marks  the  trace  of  the  Elsinore  fault  zone  and  trends  northwestward  across 
the  center  of  the  mapped  area.  The  Chino  fault  diverges  north-northwestward  from  its 
apparent  junction  with  the  Elsinore  fault  neor  the  eastern  margin  of  the  Corono  South 
quadrangle. 

The  oldest  rocks,  those  of  the  Triassic  Bedford  Canyon  formation,  are  metasedimentary 
in  character,  and  occur  mainly  in  the  Santa  Ana  Mountains  southwest  of  the  Elsinore 
fault.  Here  they  have  been  intruded  by  late  Mesozoic  plutonic  rocks  of  the  southern 
California  batholith  and  in  a  few  places  are  unconformobly  overlain  by  Jurassic  (?) 
volcanic  rocks.  Northeast  of  the  Elsinore  fault  is  a  succession  of  sedimentary  rocks, 
several  thousand  feet  thick,  which  includes  rocks  of  Upper  Cretaceous  through  Quater- 
nary age.  These  units  are  of  types  found  to  the  west  in  the  Los  Angeles  Basin. 

The  dominant  structural  features  are  the  Elsinore  and  Chino  zones  of  high-angle 
reverse  dip-separation  faults  and  a  synclinal  trough  which  extends  from  the  Puente- 
Chino  Hills  southeastward  beyond  Corona  and  lies  nearly  parallel  to  and  to  the  north- 
east of  the  Elsinore  fault.  The  surface  distribution  of  Cretaceous  sedimentary  rocks 
indicates  a  probable  minimum  vertical  displacement  of  1,500  feet  along  the  Elsinore 
fault  southwest  of  Corona,  whereas  to  the  southeast  a  displacement  of  more  than  5,000 
feet  is  suggested  by  the  difference  in  elevation  of  the  basement  complex  on  opposite 
sides  of  the  fault.  In  post-Pliocene  time,  and  perhaps  throughout  their  history,  the  Elsinore 
and  Chino  fault  zones  have  had  an  apparent  high  angle  reverse  sense  of  movement. 
Large  lateral  displacement  may  have  occurred  in  pre-Pliocene  time,  but  has  not  been 
demonstrated  in  the  mapped  area.  In  the  Corona  area  the  Elsinore  trough  is  probably 
a  faulted  syncline. 

Mining  operations,  especially  for  clay,  crushed  and  broken  stone,  and  glass  sand, 
have  been  carried  on  since  the  late  nineteenth  century.  Repeated,  though  unsuccessful, 
attempts  have  been  made  to  find  petroleum. 
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Fkukk  '1.     Outline  nuip  of  a  iMirtion  of  southern  California  and 
index   map  of  Corona   South  quadrangle-Santa  Ana  narrows  area. 


INTRODUCTION 

Lomfion  and  AccessibUity.  The  area  herein  de- 
scribed and  shown  on  the  accompanying  maps  lies 
niiistly  ill  western  Riverside  County,  California,  but 
the  northwestern  part  of  the  map  also  includes  small 
bits  of  San  Bernardino  and  Orange  Counties  and  the 
southwestern  part  of  the  Corona  South  quadrangle  lies 
in  Orange  County.  The  approximate  geographical  center 
of  the  area  is  4  miles  southwest  of  Corona  and  45  air- 
line miles  southeast  of  Los  Angeles.  The  Santa  Ana 
Mountains,  one  of  the  Peninsular  Ranges,  bound  the 
area  on  the  southwest  and  form  the  highest  and  most 
rugged  topography. 

In  the  central  part  of  the  area,  along  the  northeastern 
margin  of  the  Santa  Ana  Mountains,  the  Corona  com- 
pound fan  surface  slopes  gently  toward  the  northeast 
across  the  northwest  end  of  the  Corona-Elsinore  trough, 
a  graben-like  valley  that  extends  from  Corona  to  Elsi- 
nore. The  Corona  fan  extends  as  far  as  Temescal  Wash, 
which  marks  the  northeast  side  of  the  Corona-Elsinore 
trough,  beyond  which  the  topography  again  rises  to 
form  the  Cajalco  bench  (Ferris  Block,  Temescal  Moun- 
tains, or  Gavilan   Hills). 

The  northwest  part  of  the  map  area  is  occupied  by 
the  southeastern  tip  of  the  Puente  Hills  (Chino  Hills). 
These  low  hills  are  separated  from  the  Santa  Ana  Moun- 
tains by  the  west-southwestward  flowing  Santa  Ana 
River.  The  whole  area  makes  a  strip  approximately  fif- 
teen miles  long  and  contains  about  75  s((uare  miles. 
Most  of  the  district  is  reasonably  accessible  by  wheeled 
vehicles.  State  Highways  18  and  71  cut  across  the  region 
and  dirt  roads  give  access  to  the  lower  parts  of  the  major 
canyons.  Several  U.  S.  Fcn-est  Service  fire  control  roads 
cross  the  Santa  Ana  Mountains,  but  only  the  Corona 
Skyline  Drive  is  suitable  for  standard  automobiles.  The 
region  southwest  of  the  Elsinore  fault  is  within  the 
Cleveland  National  Forest  which  is  closed  to  public  use 


19611 


Corona  Soith  QrADRANOi-E  and  Santa  Ana  Narrows — Geology 


(liiriii^'    tlio   siininier   moiitlis    because   of    tlu'    liit^h    fire 
hazard. 

Physical  Fiatiircs.  The  area  to  he  discussed  lies  in 
tlie  Peninsular  lvan<res  provinee  of  soutluMMi  f'alif'ornia. 
The  rejriou  in  jreneral  eonsists  of  alluviated  valleys  sep- 
arated hy  rather  narrow  mountain  raufies,  whicli  trend 
northwestward.  The  tlat  lanils  are  mostly  less  tiian  1, ;")()() 
feet  above  sea  level  and  slope  jrently  up  to  the  bases  of 
the  mountain  raiifres.  The  mountains  rise  sharply  above 
the  alluvial  plains  to  summits  that  are  commonly  be- 
tween .S.OOO  and  5.000  feet  above  sea  level.  Extendinir 
nortlieastwarii  from  the  Santa  Ana  Mountains  toward 
Corona  is  a  eompound  alluvial  fan  tiiat  raufres  from 
TOO  feet  at  Corona  to  about  1.400  feet  elevation  at  Bed- 
ford  ("anyon. 

The  drainajre  system  of  the  Corona  area  sliows  a  erude 
firidiron  pattern,  and  surface  water  flows  intermittently. 
Most  of  the  area  is  drained  by  Temeseal  Creek  which 
flows  northwestward  throup:h  Temeseal  Canyon.  North- 
west of  the  city  of  Corona  it  empties  into  the  south- 
westward-flowing  Santa  Ana  Kiver.  the  major  river,  and 
the  only  perennial  river,  in  the  region.  The  northeast 
side  of  the  Santa  Ana  Mountains,  east  of  Main  Street 
Canyon,  drains  northeastward  to  Temeseal  Creek.  West 
of  Main  Street  Canyon  the  Santa  Ana  Mountains  di-ain- 
age  is  to  the  north  and  northwest  into  or  toward  the 
Santa  Ana  River,  but  many  of  the  smaller  streams  flow 
only  a  short  distance  from  the  mountains  before  losing 
their  identity  on  the  old  alluvial  surface  of  the  Corona 
fan.  In  general,  the  main  canyons  on  the  east  slope  of 
the  Santa  Ana  Mountains  are  normal  to  the  trend  of 
the  mountains,  but  their  tributaries,  which  enter  the 
larger  canyons  at  right  angles,  are  parallel  with  the  axis 
of  the  mountain  mass.  The  principal  canyons  on  the 
west  slope  of  the  Santa  Ana  Mountains,  in  the  southern 
part  of  the  area,  are  nearly  parallel  to  the  mountains, 
and  their  tributaries  are  transverse.  Their  streams 
eventually  join  Santa  Ana  River  to  the  west  through 
Santiago  Creek. 

The  summers  are  long  and  warm,  the  winters  are  gen- 
erally moderate,  and  the  air  is  dry.  In  summer,  showers 
are  infretjuent  and  of  short  duration.  In  winter,  the 
precipitation  is  mainly  rain.  Snow  occasionalh-  falls 
on  the  higher  peaks  and  very  rarely  at  lower  elevations. 
The  average  mean  annual  temperature  is  reported  to  be 
62.7"  F  at  Corona,  and  the  annual  rainfall  there  aver- 
ages 13.3  inches. 

The  vegetation  is  si)arse  in  the  lower  country  but  is 
commonly  dense  and  dilificult  or  impossible  to  traverse 
above  the  1.000-foot  contour.  It  is  the  sagebrush  type 
characteristic  of  the  California  chaparral  life  zone. 
Higher  in  the  mountains  there  is  an  abundance  of  thick 
brush  and  a  few  live  oak  and  pine  trees.  The  common 
plants  include  black  sage,  sagebrush,  California  holly, 
elderberry,  mountain  mahogany  and  prickly  pear  cactus. 

Previous  Geologic  Work.  No  previous  geologic  work 
has  covered  in  detail  the  entire  area  of  this  report. 
Several  published  reports,  however,  include  the  general 
region  or  parts  thereof,  but  most  papers  have  been  of  a 
reconnaissance  nature  or  deal  with  small  areas. 

J.  D.  Whitney,  in  1865.  gave  the  first  description  of 
the  Santa  "Anna"  and  Temeseal  Ranges  in  volume  I 
of  the  Geological  Survev  of   California.   He  noted  the 


topography,  occurrence  of  sedimentary  and  crystalline 
rocks  and  the  complex  structure.  P.  H.  Dudley  (liOi')) 
and  R.  .].  Sampson  (1935)  described  the  geology  and 
mineral  resources  of  a  ()ortion  of  the  Perris  Hlock,  which 
includes  that  part  of  the  area  northeast  of  Temeseal 
Canyon.  Later  Dudley  (1936)  described  the  physio- 
graphic history  of  the  Perris  Block.  J.  C.  Sutherland 
(1935)  described  the  clays  of  Riverside  and  Orange 
Counties,  including  those  of  the  old  JIcKnight  mine 
southwest  of  Corona.  In  1945  the  California  Division  of 
Mines  j)uhlished  a  brief  account  of  the  mining  activities 
of  the  Riverside  County  part  of  the  area  in  the  State 
Mineralogist  s  Report. 

Esper  S.  Larson,  Jr.  (1948)  described  the  crystalline 
rocks  in  the  region  southeast  of  the  Santa  Ana  River. 
The  sedimentary  rocks  w^re  not  differentiated.  Later 
E.  H.  Pampeyan  (1952)  mapped  in  more  detail  the  crys- 
talline rocks  of  the  Cajalco  area  to  the  east  of,  and  in- 
cluding, tlie  Temeseal  Canyon  part  of  the  Corona  South 
quadrangle.  J.  E.  Schoellhamer  and  others  (1954)  pub- 
lished a  detailed  geologic  map  of  the  northern  Santa  Ana 
Jlountains,  including  the  Black  Star  Canyon  quadrangle 
adjacent  to  the  west  edge  of  the  Corona  South  quad- 
rangle. Also  in  1954,  R.  II.  Jahns  published  a  general- 
izecl  geologic  map  of  the  Peninsular  Ranges  province  and 
a  geologic  guidebook  on  the  northern  part  of  the  Penin- 
sular Ranges  province. 

Purpose  and  Methods.  This  paper  describes  the  geol- 
ogj'  of  the  northeastern  Santa  Ana  Mountains,  the  south- 
eastern Puente-Chino  Hills,  and  the  northern  part  of 
the  Elsinore-Corona  trough  with  special  emphasis  on 
structure,  particularh-  the  relationships  of  the  Elsinore, 
Whittier,  and  Chino  faults. 

Most  of  the  field  mapping  in  the  Santa  Ana  Moun- 
tains was  done  on  1 :  12,000  Department  of  Agriculture 
aerial  photos,  series  AXJI.  The  Temeseal  Canyon  region 
was  mapped  on  Fairchild  aerial  photos  at  the  scale  of 
1:12,000.  Northwest  of  the  Santa  Ana  River  the  field 
mapping  was  done  on  1 :  12,000  U.  S.  Geological  Survey 
aerial  photos,  series  GS-CP. 

The  principal  base  map  on  which  the  field  data  were 
plotted  is  the  7|  minute  U.  S.  Geological  Survey  Corona 
South  quadrangle  .sheet  published  in  1954.  A  planimetric 
base  map  was  used  for  the  Santa  Ana  narrows  area,  and 
was  traced  from  the  7i  minute  Prado  Dam  and  Black 
Star  Canyon  quadrangle  sheets  of  the  U.  S.  Geological 
Survey,  published  in  1950. 

Geologic  mapping  of  the  Corona  South  quadrangle 
and  Santa  Ana  narrows  area  was  started  in  September 
1950  and  continued  intermittently  until  February  1957. 
Most  of  the  detailed  majiping  of  the  sedimentary  rocks 
was  done  between  January  and  August  of  1951.  The 
contacts  between  the  igneous  and  metasedimentary  rocks 
are  generally  shown  as  approximate  as,  in  most  places, 
they  are  obscured  by  dense  brush. 

The  crystalline  rocks  north  of  State  Highway  71  in  the 
Temeseal  Canyon  region  were  examined  only  in  recon- 
naissance. The  distribution  of  these  units  was  taken, 
with  minor  modifications,  from  an  unpublished  report  by 
E.  II.  Pampeyan   (1952). 
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of  the  California  Institute  of  Technology  read  the  struc- 
tural geology  chapter  and  contributed  helpful  sugges- 
tions. 

The  willing  cooperation  of  the  many  property  owners 
in  allowing  the  writer  to  go  upon  their  properties  is 
gratefully  acknowledged.  The  U.  S.  Forest  Service  was 
most  cooperative  in  allowing  the  writer  access  to  the 
Cleveland  National  Forest. 

Field  expenses  were  partly  defrayed  by  the  State  Di- 
vision of  Mines  and  the  Woodford  Fund,  Pomona  Col- 
lege. 

The  writer  owes  much  to  his  associates  of  the  Division 
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DESCRIPTIVE  GEOLOGY 
General  Features 

The  Corona  area  may  well  represent  the  easternmost 
extension  of  sedimentary  rock  types  found  in  the  Los 
Angeles  Basin,  which  is  adjacent  to  the  area  to  the  west. 
The  area  appears  to  have  been  once  covered  by  a  rather 
thick  and  nearly  complete  succession  of  Mesozoie  and 
Tertiarj'  sedimentary  rocks  (pi.  4).  In  Plio-Pleistocene 
time  these  rocks  were  folded  into  a  great  anticline  with 
the  axial  trace  roughly  along  the  present  crest  of  the 
Santa  Ana  Mountains.  A  syncline  was  formed  to  the 
northeast  and  is  now  exposed  in  the  Puente-Chino  Hills 
where  it  is  known  as  the  Arena  Blanca  syncline.  Tliis 
.syncline  may  extend  to  the  southeast  into  the  northwest 
end  of  the  Corona-Elsinore  trough  at  least  as  far  as 
Brown  Canyon,  which  is  7  miles  southeast  of  Corona,  at 
the  east  edge  of  the  Corona  South  quadrangle.  Later, 
probably  in  late  Pleistocene  and  Recent  time,  the  core 
of  the  Santa  Ana  Mountains,  which  consists  of  pre-Ter- 
tiary  crystalline  rocks,  was  raised  by  a  high-angle  re- 
verse fault  along  the  northeastern  margin  of  the  moun- 
tains. 

The  oldest  rock  unit  exposed  is  the  Bedford  Canyon 
formation  of  metasedimentary  rocks.  It  is  Tria.ssic  in 
age  and  forms  the  highest,  central  portion  of  the  Santa 
Ana  Mountains  in  the  area,  and  part  of  the  Perris 
Block,  which  lies  mostly  outside  the  mapped  area  east 
of  Teinescal   Wasli. 

Resting  unconformably  upon,  but  locally  faulted 
against,  the  Bedford  Canyon  metasedimentary  rocks  in 
the  Santa  Ana  Mountains  are  the  .lurassie  (  ?)  Santiago 
Peak  volcanics.  Intrusive  rocks,  probably  related  to  the 
Santiago  Peak  sequence,  cut  the  Bedford  Canyon  strata. 

East  of  the  Corona-Elsinore  trough,  in  the  Temescal 
Canyon  area,  are  crystalline  rocks  that  have  been  de- 
scribed (Panipeyan.  19.")2,  p.  14)  as  representing  two 
closely-spaced  and  possibly  related  periods  of  intru- 
sion. In  tlie  first  period  tlic  Temescal  Wash  (|uartz  latite 
porphyry  and  the  Corona  hornblende  granodiorite  por- 
phyry were  successively  intruded  into  older  marine  sedi- 
mentary rocks.  The  second  period  is  represented  by  the 


emplacement  of  batholithic  rocks — Cajaleo  quartz  mon- 
zonite  and  the  Home  Gardens  quartz  monzonite  por- 
phyry— into  the  sedimentary  units  and  earlier  igneous 
bodies.  Panipeyan  suggests  that  the  first  period  of  in- 
trusion may  be  Jurassic  and  Early  Cretaceous  in  age 
and  that  the  second  period  is  later  Cretaceous.  If  this  is 
true,  the  Santiago  Peak  volcanics  and  the  intrusive 
bodies  related  to  them  in  the  Santa  Ana  Mountains  are 
probably  related  in  time  to  the  first  period  of  intrusion 
in  the  Temescal  Canyon  region. 

The  plutonic  rocks  of  the  second  period  are  repre- 
sented in  the  mapped  area  of  the  Santa  Ana  Mountains 
by  the  San  ^larcos  gabbro  and  in  the  Temescal  Canyon 
area  by  the  Cajaleo  quartz  monzonite  and  the  Home 
Gardens  quartz  monzonite  porphyry.  These  rock  types 
are  also  present  southeast  of  the  Corona  area  in  the 
Santa  Ana  Mountains  (Larsen,  1948,  map).  They  also 
occur  beneath  the  younger  rocks  of  the  Corona-Elsinore 
trough,  as  samples  from  three  wells  east  of  Bedford 
Canyon  reveal  biotite  quartz  diorite,  biotite  quartz  mon- 
zonite, and  hornblende  granodiorite. 

In  the  Santa  Ana  Mountains  the  oldest  unmetamor- 
l)hosed  sedimentary  rock  unit  exposed  is  conglomerate 
of  the  Cretaceous  Trabueo  formation.  It  is  in  fault  con- 
tact with  the  Santiago  Peak  volcanic  rocks  and  appar- 
ently grades  both  vertically  and  laterally  into  the  basal 
sandstone  and  conglomerate  of  the  Late  Cretaceous  Ladd 
formation.  The  basal  part  of  the  Ladd  formation  is  the 
Baker  Canyon  conglomerate  member  of  sandstone  and 
conglomerate.  It  is  conformably  and  successively  over- 
lain by  the  Holz  shale  member,  and  undifferentiated 
siltstone  and  shale  with  interbedded  sandstone  and  con- 
glomerate also  of  the  Ladd  formation. 

A  fault  contact  separates  the  Ladd  formation  from 
the  younger  Paleocene  Silverado  formation,  composed 
of  marine  and  nonmarine  beds  that  are  chiefly  sand- 
stone, conglomerate  and  clayey  siltstone  which  inter- 
tongue.  The  Silverado  formation  in  the  Santa  Ana  nar- 
rows area  grades  imperceptibly  upward  into  Eocene 
Santiago  formation  siltstone,  sandstone,  and  conglom- 
erate. 

Resting  unconformably  upon  the  Silverado  formation 
in  the  eastern  part  of  the  Corona  South  quadrangle  are 
sandstone,  conglomerate,  and  siltstone  of  the  late  Eocene 
to  early  Miocene  Vaqueros-Sespe  group,  which  is  majiped 
as  a  single  unit.  In  the  southeastern  Puente-Chino  Hills 
this  unit  is  conformably  overlain  by  sandstone  of  the 
middle  Miocene   Topanga  formation. 

In  El  Cerrito  Village  area  of  the  Corona  South  quad- 
rangle the  Topanga  formation  apparently  rests  uncon- 
formably on  Silverado  sandstone  and  is  succeeded  con- 
formably by  sandstone,  conglomerate  and  shale  of  the 
upper  Miocene  Puente  formation,  undifferentiated.  West 
of  the  map  area,  in  the  northwestern  tip  of  the  Santa 
Ana  Mountains  and  in  the  Puente-Chino  Hills,  Sehoell- 
hamer and  others  (1954,  map)  have  divided  the  Puente 
formation  into  four  members.  From  bottom  to  top  the.se 
are :  La  Vida  member,  the  So(|uel  member,  the  Yorba 
member,  and  the  Sycamore  Canyon  member. 

On  Scully  Hill  in  the  Santa  Ana  narrows  map  area 
in  the  southeastern  Puente-Chino  Hills,  the  Topanga 
formation  is  conformably  overlain  by  La  Vida  member 
(shale)  which  is  in  fault  contact  with  the  overlying 
So(iuel   member    (sandstone)    of   the   Puente  formation. 
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The  Yorba  nieniber  (shale)  conformably  overlies  the 
So(|iu'l  iiu'inber  and  is  eonfornuibly  overlain  by  the 
Syeaniore  Caiiyoii  member  (sauiistone  anil  eonfjrlomerate) 
of  tlie  same  formation.  The  Tuente  strata  {rrade  ui)ward 
into    IMioeene    (  ?)    saiulstoiie.   eon-rlomerate.   and   shale. 

Alonj;  the  northeastern  mart;in  of  the  Santa  Ana 
Mountain  the  Vai|Ueros-Sespe  frroup  is  overlain  in  fault 
eontaet  by  the  Puente  formation,  mapped  as  undiffer- 
entiated, which  in  turn  is  apparently  conformably  over- 
lain by  Pliocene  (?)  rocks,  which  consist  of  sandstone 
and  minor  eon<?lomerate  and  shale  beds. 

The  central  i)art  of  the  area  (in  the  vicinity  of  Cor- 
ona) is  a  dissected  comjiouiul  alluvial  fan.  AVell-devel- 
oped  terrace  deposits  rest  iinconformably  on  the  lleso- 
zoio  and  Tertiary  sedimentary  sequence  at  many  places. 
Alluvial  "dirty"  appearing  sand  and  gravel  fill  the 
stream  valleys. 

Stratigraphy 
Triassic  System 

Bedford  Canyon  Formation 

The  oldest  rocks  in  the  mapped  area  are  moderately 
metamorphosed  argillite,  slate,  graywacke,  and  quartzite 
with  minor  amounts  of  limestone  and  local  thin-bedded 
tuffaceous  strata.  These  comprise  the  Bedford  Canyon 
formation  and  underlie  much  of  the  northern  part  of 
the  Santa  Ana  Mountains.  Somewhat  similar  metasedi- 
mentary  rocks  have  been  mapped  (Larsen,  1948,  map) 
for  distances  of  at  least  50  miles  to  the  southeast  and  30 
miles  east  of  the  Corona  South  quadrangle. 

Smith  (1898,  pp.  776-786)  applied  the  term  Santa 
Ana  to  a  limestone  in  slates  in  the  western  part  of  the 
Santa  Ana  Mountains.  Merrill  (1916.  pp.  639-640)  used 
the  term  Santa  Ana  metamorphic  strata  for  the  slates. 
Dudley  (1935,  p.  493)  called  a  series  of  well-exposed 
metasedimentary  rocks  near  Elsinore,  California,  the 
Elsinore  metamorphic  series.  Larsen  (1948,  p.  19)  pro- 
posed the  name  Bedford  Canyon  formation  for  the  meta- 
morphic rocks  of  the  region  because  "the  rocks  are  well 
exposed  and  contain  fossils  in  that  canyon".  This  later 
name  seems  preferable  and  is  used  herein. 

The  rocks  of  the  Bedford  Canyon  formation  crop  out 
continuously  from  the  eastern  margin  of  the  area  to  Tin 
Mine  Canyon  and  form  the  crest  of  the  Santa  Ana  iloun- 
tains.  The  formation  also  is  well-exposed  along  the  north 
side  of  Temescal  Canyon  where  the  canyon  is  entered  by 
Cajaleo  Road.  Because  of  the  complex  nature  of  these 
metamorphic  rocks,  their  poor  exposures,  the  lack  of 
traceable  beds  or  marker  horizons,  and  the  generally  im- 
penetrable brush-covered  slopes,  the  formation  was  not 
subdivided  on  the  geologic  map.  The  Bedford  Canyon 
formation  commonly  forms  weak,  rounded  slopes,  a  much 
less  rugged  topography  than  that  developed  on  the  over- 
lying Santiago  Peak  voleanics.  The  Bedford  Canyon 
strata  are  characterized  by  alternating  thin  beds,  rang- 
ing from  one  inch  to  several  feet  in  thickness,  of  impure 
feldspathic  sandstone  and  somewhat  slaty  shale. 

Probably  the  most  abundant  metasedimentary  rock 
types  in  the  Bedford  Canyon  formation  in  the  Santa 
Ana  Mountains  are  silty  argillite  and  slate.  On  fresh  sur- 
faces these  rocks  are  black  or  blue-black  with  a  very  fine- 
grained texture.  Slaty  cleavage  is  only  weakly  developed. 

Impure  (juartzite  and  graywacke  are  comparable  with 
argillite  in  abundance,  and  are  well-exposed  in  the  rail- 
road cut  just  north  of  Cajaleo  Road,  along  Tin  Mine 


Canyon,  and  along  several  fire  control  roads  in  the  Santa 
Ana  Mountains.  The  quartzite  and  graywacke  have  in 
general  a  bluish-gray  to  yellow-brown  or  rusty  orange 
color  and  form  steep-sided  gorges  in  the  Santa  Ana 
Mountains.  Lenses  of  grayish-black  conglomerate,  con- 
taining angular  pebbles  and  cobbles,  are  locally  present. 
Bedding  is  indistinct,  whereas  fractures  and  joints  are 
well-developed. 


FlGlRE  3.  Sheared,  .strongly  deformed,  and  moderately  metn- 
morpho.-ied  interbedded  gniywaoke  (liKlit-oolored  beds)  and  .slat.v 
.shale  and  argillite  (dark-colored  bed.s)  of  the  Bedford  Canyon  for- 
mation. Xote  minor  fanlt.s.  Typical  roadcut  exposure  along  Sil- 
verado Motorway,  half  a  mile  north  of  Silverado  Canyon.  Observer 
faces  east. 

The  quartzite  exposures  consist  almost  wholly  of  fine- 
to  medium-grained,  subrounded  to  subangular  quartz 
grains,  but  also  contain  a  minor  amount  of  feldspar  and 
sparse  heavy  minerals.  ^Microscopic  examination  shows 
that  .some  of  the  quartzite  grains  consist  of  tjuartz  in 
a  very  fine-grained  silicified  matrix,  rather  than  inter- 
locking quartz  grains.  Quartz  veinlets  are  replaced  by 
iron  oxides  and  grains  of  iron  oxides  are  abundant.  Some 
of  the  quartzite  is  poorly  .sorted  with  much  intersticial 
clav. 
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FiGiRE  4.  Closely  folded,  thin-bedded,  gray- 
wacke and  argillite  of  the  Bedford  Canyon  for- 
mation. Kxposed  in  cut  on  Silverado  Motorway. 
Observer  faces  east. 
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Figure  5.  Minor  fold  in  the  Hedford  Canyon  formation  showing 
detail  of  interbedded  Kraywat-ke  and  slaty  argillite.  Exposed  in  out 
on  Silverado  Motorway.  Observer  faoi-s  east.  PMss.  3,  4,  and  "i  are 
typical  exposures  of  the  prineipnl  litlioloKV  of  the  Bedford  Canyon 
formation  and  illustrate  the  similar  apjiearanee  of  most  outcrops  in 
larfce  areas  underlain  by  these  rocks. 

The  typit-al  graywaeke  is  poorly  sorted  and  contains 
siibangular,  tightly  packed  to  interlocking  ((uartz,  feld- 
siiar,  and  dark  rock  fraoments  that  range  in  diameter 
from  U.l  mm  to  l.i)  mm.  Minor  intersticial  silicified  clay 
is  present  and  much  secondary  iron  oxide  occurs  on 
quartz  and  feldspar  grain  contacts.  Some  specimens  con- 
tain many  small  grains  of  epidote  and  have  siliceous  ce- 
ment. Calcite,  however,  is  the  principal  cement  and  forms 
as  much  as  15  percent  of  the  graywaeke.  (iood  exposures 
in  road  cuts  show  tliat  the  argillite,  slate  and  graywaeke 
are  considerably  deformed  ( figs.  8,  4,  5 ) .  The  rocks  are 
generally  much  fractured  and  jointed  and  weathered  a 
yellow-brown  or  tan.  Many  exposures  show  thin,  alter- 
nating beds  of  argillite  and  fine-grained,  impure  (juartz- 
ite  or  graywaeke. 

Dark  gray  to  blue-gray  and  black  limestone  with  an 
aphanitic  texture  crops  out  in  only  a  few  places  in  the 
Corona  South  (niadrangle.  It  occurs  as  small,  irregular 
lenses  within  the  slate  and  graywaeke.  The  limestone  is 
crystalline,  is  poorly  bedded,  massive,  and  weathers  light 
gray  or  brownish-gray.  In  a  few  exposures  the  limestone 
is  somewhat  banded,  perhaps  as  a  result  of  flowage,  but 
the  banding  may  represent  original  bedding.  The  carbo- 
nate bodies  appear  to  be  i)arallel  in  attitude  witli  the 
enclosing  arenaceous  metasedimentary  rocks  and  stand 
out  as  resistant  ledges.  The  limestone  is  fetid,  cut  by 
numerous  veinlets  of  medium-grained,  macrocrystalline, 
secondary  white  calcite  and  is  moderately  silicified.  In 
some  places,  especially  on  weathered  surfaces,  the  lime- 
stone appears  to  be  a  breccia. 

The  largest  lens  of  limestone  (see  fig.  23,  in  mineral 
deposits  section)  crops  out  along  the  west  side  of  the 
East  Fork  of  Ladd  Canyon.  Tliis  carbonate  lens  is  about 
100  to  200  feet  in  width  and  several  hundred  feet  in 
strike  (?)  length.  This  limestone  body  may  have  formed 
in  (juiet  shallow  water,  mostly  as  an  algal  reef.  The  lower 
few  feet  of  limestone  contains  many  pelecypods  with 
the  valves  attached  and  a  few  small  ammonites  and  up- 
ward the  limestone  contains  abundant  algallike  forms. 
The  upper  part,  however,  ajipears  to  be  more  clastic  than 
the  lower  fossil-bearing  sti'ata.  Several  smaller  limestone 
lenses  occur  along  the  east  side  of  liedford  Canyon,  east 
of  Bedford  Motorway.  Tjimestone  beds,  only  a  few  feet 
wide  and  several  tens  of  feet,  or  less,  long  were  observed 


at  several  places  along  the  crest  of  the  mountains  and  on 
the  west  slope. 

White  to  greenish-gray  strata,  probably  tuffaceous, 
ci-op  out  along  the  Main  Divide  truck  trail  at  the  west 
edge  of  the  Corona  South  quadrangle  and  on  the  ridge 
between  Ladd  Canyon  and  its  west  fork.  These  rocks  are 
thin-bedded,  much  fractured,  very  fine-grained  and 
highly  siliceous.  The  tuffaceous  bodies,  which  have  areal 
extents  of  only  a  few  hundred  feet,  are  apparently-  inter- 
calated with  graywaeke,  slate  and  argillite  near  the  top 
of  the  Bedford  Canyon  formation. 

In  most  places  the  Bedford  Canyon  formation  is  over- 
lain, ajiparently  unconformably,  by  the  Santiago  Peak 
volcanics.  Locallj',  however,  it  is  faulted  against  the  vol- 
canics.  East  of  Bedford  Canyon,  along  the  northeastern 
side  of  the  mountains,  the  Bedford  Canyon  formation  is 
faulted  against  Tertiary  sedimentary  rocks. 

According  to  Irving  (1935)  a  thickness  of  11,800  ± 
feet  of  metasedimentary  rocks  occurs  a  few  miles  south- 
east of  the  Corona  South  ([uadrangle  in  the  Ferris  Block 
along  Temescal  Canyon.  The  true  thickness  of  the  Bed- 
ford Canyon  formation  in  the  mapped  area  is  not  known 
as  the  base  was  not  encountered  and  the  top  has  been 
removed  by  erosion.  Larsen  (1948,  p.  22)  reports  that 
the  base  of  the  Bedford  Canj-on  formation  is  nowhere 
exj)osed  but  that  probably  a  thickness  of  20,000  feet  is  ex- 
posed in  the  Santa  Ana  Mountains.  As  the  metasedimen- 
tary rocks  of  the  formation  .show  such  a  great  variation 
of  attitude,  are  so  highly  deformed,  so  poorly  exposed, 
and  rarely  show  well-preserved  bedding  an  attempt  to 
measure  sections  or  thickness  would  prove  fruitless.  How- 
ever, the  writer  suspects  that  the  20,000-foot  thickness 
figure  is  probably  excessive  for  the  Bedford  Canyon  for- 
mation in  the  northwestern  part  of  the  Santa  Ana  Moun- 
tains. 

Paleontology 

Fossils  of  Triassic  age  from  limestone  in  upper  Bed- 
ford Canyon,  6  miles  southeast  of  Corona,  and  in  the 
East  Fork  (  ?)  of  Ladd  Canyon  on  the  south  slope  of  the 
mountains,  have  been  reported  bv  J.  P.  Smith  (1898,  p. 
779),  Mendenhall  (quoted  in  \villis,  1912,  p.  505), 
Cooper  (quoted  bv  Larsen,  1948,  p.  IS)  and  Engel  (1959, 
l)p.  19,  20,  22-24)". 

East  of  Bedford  Canvon  (from  N\V  cor.  sec.  29,  T.  4 
S.,  K.  ()  W.,  S.B.M.,  2600'  S  and  400'  E)  a  tiny  body  of 
dark  gray  limestone  crops  out  and  is  about  10  feet  in 
diameter.  This  limestone  (apparently  the  above  men- 
tioned Bedford  Canyon  locality)  contains  abundant 
rhynchonelloid  brachiopod  debris  but  the  material  col- 
lected by  the  writer  (March  1956)  was  too  poor  to  assign 
names.  Engel  (1959,  p.  24)  tentatively  identified  Ilalo- 
rella  from  this  locality. 

Fossils  from  a  limestone  body  in  the  East  Fork  of 
Latid  Canyon  have  recently  been  illustrated  by  Engel 
(1959,  pp.  20,  23)  who  assigns  them  to  the  pelecypod 
Daouella  sanctneanae  Smith  and  to  the  Tapper  Triassic 
ammonite  genera  Discotropites  and  JuvavHo:.' 


I  In  April  liiBO,  after  this  manuscript  was  prepared  for  publication, 
the  writer,  together  with  N.  J.  Silberling  and  J.  K.  Schoellhamer 
of  tile  r.  S.  (leological  Surve.v.  collected  several  small,  imperfectly 
preserved,  ammonites  and  a  number  of  specimens  of  one  pelec.N'pod, 
many  with  the  valves  attached,  from  the  large  limestone  lens  along 
the  west  side  of  the  East  Fork  of  Ladd  Canyon  (from  SE  cor.  sec. 
34,  T.  4  .S.,  R.  7  W.,  S.B.M.,  900'  N.  aiul  1.000'  W. ).  This  is  probably 
the  same  locality  from  which  the  fossils  illustrated  by  Engel  were 
obtained. 
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Jurassic  (?1   System 

Intrusive  Rocks  Related  to  Santiago  Peak  Volcanics 

Larseii  (1948,  p.  27)  has  noted  that  a  miinber  of  small 
liodios  of  fine-frrainod  ^ranodioritc  and  related  rocks, 
believed  to  be  about  the  same  a<xe  as  the  Saiitiajro  Peak 
voleaiiies,  crop  out  in  the  Corona,  Klsinore,  and  San  Luis 
Key  .'iO-niinutc  tiuadran^les.  A  similar  ajie  apparently 
(■an  be  a])plic(l  to  tine-  to  iiiedium-^rrained.  ^'cnerally  por- 
l)liyritic  basic  intrusive  rocks  that  form  a  {rroiip  of  small, 
irretrular-shaped  bodies  in  the  Santa  Ana  Mountains  in 
the  southern  part  of  the  Corona  South  (luadranjile.  These 
bodies  are  mainly  aloiifj  the  watershed  divide  between 
Kcdford  Peak  and  Bald  Peak  and  aloiifr  tlie  Bedford 
.Motorway;  in  a  stock-like  body  in  Silverado  Canjon ; 
and  in  a  number  of  narrow  dikes  or  sills,  chiefly  in  the 
southeastern  part  of  the  qnadranp:le.  The  area  underlain 
by  these  rocks  totals  about  2  square  miles. 

The  granodiorite  and  related  rocks  are  intrusive  into 
Triassic  Bedford  Canyon  formation  metasedinientary 
rocks  which  are  somewhat  altered  around  some  of  the 
intrusive  bodies.  In  a  few  places  parts  of  intrusive  bodies 
are  faulted  a5J:ainst  the  Bedford  Canyon  formation.  The 
intrusive  rocks  are  commonly  resistant  to  wcatheriu<r 
and  form  prominent  hiprh  peaks  and  steep  slopes  along 
the  crest  of  the  Santa  Ana  Mountains,  but  there  are  also 
deeply  weathered  bodies.  The  intrusive  rocks  are  gray 
or  grayish-green  in  color,  form  rugged,  angular  outcrops, 
and  in  many  places  readily  break  into  small  fragments. 
In  these  respects,  and  also  in  their  general  jtetrologic 
features,  these  rock-s  resemble  the  mildlj'  metamorphosed 
Santiago  Peak  andesitic  volcanic  rocks.  The  intrusive 
bodies  are  mostly  hornblende  andesite,  witli  some  quartz 
latite,  hornblende  diorite,  and  minor  basaltic  rocks.  In 
many  places  the  rock  contains  inclusions  of  sand  grains 
and  fragments  of  fine-grained  sedimentary  rocks,  in  a 
very  fine-grained,  severely  altered,  igneous  groundmass. 
These  masses  apparently  are  shallow  intrusions  and  mar- 
ginal facies  of  larger  and  deeper  intrusions.  Small  sur- 
face  flows   may   be  included   in   some    intrusive   bodies. 

Larsen  (1948,  p.  27)  believed  these  intrusive  rocks  to 
be  associated  with  the  Santiago  Peak  volcanic  rocks  be- 
cause: (1)  they  are  closely  associated  in  space  with  the 
volcanic  rocks;  (2)  have  undergone  about  the  same  de- 
gree of  nietamorphism  as  the  volcanic  rocks;  (3)  are 
finer-grained  and  more  jiorphyritic  than  the  rocks  of 
the  batholith  and  have  the  texture  characteristic  of  small 
volranic  plugs;  and  (4)  wherever  their  relation  to  the 
batholithic  rocks  was  determined,  they  are  older.  These 
criteria  also  apply  to  the  intrusive  bodies  exposed  in  the 
Corona  So\ith  quadrangle,  except  that  at  no  place  within 
the  (|Uadrangle  was  the  relation  between  the  intrusive 
rocks  and  those  of  the  batholith  observed. 


ArcordinK  to  Tialph  W.  Imlay  and  Norman  J.  SilberlinK.  Paleon- 
tology and  Stratigraphy  Branch,  IT.  S.  Geological  Survey  (personal 
communication.  1960),  "the  pelecypods  in  this  collectif>n  belong  to 
'Daonella'  sanctaeantte  Smith,  a  Posidonia-like  form  that  probably 
represents  a  new  genus.  The  ammonites  are  provisionally  identified 
as  follow.s  : 

Calliphylloceras  sp.  juv. 

Partschiceras  ?  cf.  P.  grantzi  Imlay 

Lytoceras  ?  sp. 

Hecticoceras  ?  (Sublunuloceras  ?)  sp. 

Macrocephalites  ?  sp. 
This  fauna  is  Jurassic  in  age  and  is  probably  of  early  Late  Jurassic 
(Callovian  ?)  age." 

Inasmuch  as  these  fossils  occur  in  only  one  limestone  lens,  which 
has  not  been  assigned  a  definite  stratigriii)hic  position  in  the  Bed- 
ford Canyon  formation,  the  age  of  the  entire  formation  is  not  estab- 
lished. Perhaps  the  Bedford  Canyon  formation  includes  rocks  of 
both  Late  Jurassic  and  Triassic  age. 


The  prouiiiHMit,  roughly  circular  intrusive  body  in 
Silverado  Canyon  is>  a  dark  green,  clitf-forming,  blocky 
weathering,  hornblende' •andesite.  A  narrow,  apparently 
closely  associated  zone  of  white,  altered  rhyolite  tuff 
along  its  west  margin  is  included  with  this  body  on  the 
geologic  map.  The  andesite  contains  feldspar  "crystals 
and  hornblende,  much  replaced  by  chlorite,  in  a  very 
fine-grained  andesitic  groundmass.  Several  smaller  tab- 
ular intrusive  bodies  to  the  east  along  Silverado  Canyon 
are  of  similar  composition. 

A  large  irregular  stock  near  Bald  Peak  is  mostly  horn- 
blende andesite,  but  is  nuich  contaminated  by  Bedford 
Canyon  metasedinientary  rocks  and  some  basaltic  ma- 
terial. This  andesite  contains  large  zoned  and  twinned 
andesine  phenocrysts  which  are  variously  oriented  in  an 
altered  groundmass.  Ferronuignesian  minerals  generally 
are  thoroughly  altered,  but  some  specimens  contain  horn- 
blende and  augite.  The  rock  contains  abundant  chlorite, 
epidote,  and  secondary  silica.  IVIo.st  samples  show  quartz 
veinlets  and  abundant  secondary  (?)  iron  oxides  and 
iron  sulfides  (pyrite,  pyrrhotite  ?). 

The  irregularly  shai)ed  body  along  Bedford  Motorway 
is  also  hornbleiiilc  andesite.  In  some  places  it  is  a  much 
altered,  calcitized,  chloritized  andesitic  (?)  rock  without 
ferromagnesian  minerals.  Elsewhere,  andesine  laths  com- 
prise the  groundmass  in  which  are  abundant  hornblende 
phenocrysts  commonly  altered  to  |)eniiinite.  The  rock  has 
been  epidotized  and  silicified  and  considerable  opaque 
minerals   (magnetite  and  pyrite   ?)   are  present. 

Southeast  of  Bedford  Peak  a  small  stock  on  the  crest 
of  the  ridge  forms  a  prominent  topographic  feature.  It 
is  a  quartz  latite  porphyry  and  contains  biotite  and 
hornblende. 

The  dikes  in  the  Bedford  Canyon  formation  metasedi- 
mentary  rocks  are  mostly  andesite  porphyries.  Specimens 
from  a  dike  in  Brown  Canyon  show  large  aiidesine  pheno- 
crysts in  a  groundmas.s  of  feldspar,  chlorite,  and  iron 
oxide  grains.  Ferromagnesian  minerals  are  thoroughly 
altered  but  the  rock  contains  pyrite  cubes.  Some  dikes 
are  quartz  latite  i>ori)hyries  and  contain  phenocrysts  of 
hornblende,  feldspar,  and  augite  in  a  groundmass  of 
quartz,  feldspar,  and  augite. 

The  stock  at  the  crest  of  the  mountains  at  the  head 
of  the  West  Pork  of  Ladd  Canyon,  just  west  of  Pleasants 
Peak,  is  hornblende  diorite.  In  some  places  it  is  a  very 
coarse-grained  hornblende  diorite  with  the  feldspar  much 
altered.  Elsewhere  it  exhibits  diabasic,  often  a  coarse, 
pronounced,  oi)hitic  texture  with  large  phenocrysts  of 
andesine  and  chloritized  hornblende,  and  contains  a 
considerable  number  of  iron  oxide  grains.  Some  of  the 
rock  contains  several  percent  of  interstitial  ([uartz.  The 
entire  stock  contains  much  secondary  carbonate,  chlorite, 
and  epidote.  Along  the  west  margin  of  this  stock  on  a 
small  knob  at  the  crest  of  the  mountains  is  a  small  body 
of  green  to  blackish-green  serpentine  only  about  150  feet 
in  diameter.  It  is  broken  into  small  fragments,  is  slieken- 
sided,  is  cut  by  numerous  calcite  veinlets,  and  contains 
some  soft,  green,  taleose  material.  In  thin  section  the 
rock  exhibits  iron  oxide  (magnetite  ?)  grains  and  calcite 
"eyes".  Hugged,  clitf-forming  dark  reddish  brown  silica- 
carbonate  rock  with  veinlets  of  iron  oxide  forms  a  crude 
aureole  on  the  south  and  west  sides  of  the  serpentine 
body.  The  silica  cai'honate  body  occurs  along  a  fault  zone 
and  is  probably  hydrotherinal  in  origin  and  may  be  de- 
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rived  from  alteration  of  serpentine.  The  serpentine  is 
probably  the  alteration  iirodiict  of  a  ferromagnesian- 
rith  phase  of  the  hornblende  diorite  intrusive. 

Santiago  Peak  Volcanics 

Aeeordin^'  to  Larsen  (1948,  p.  23)  outcrops  of  the 
Santiago  Peak  vok-anics  lie  in  a  discontinuous  belt  that 
extends  from  south  of  La  Jolla  nearly  to  the  Santa  Ana 
Kiver.  The  exposed  length  of  the  belt  is  about  80  miles 
but  its  maximum  width  is  not  much  over  10  miles.  These 
rocks  are  exposed  on  both  the  northeast  and  southwest 
Hanks  of  the  Santa  Ana  Mountains.  They  were  originally 
called  the  Black  Mountain  volcanics  in  La  Jolla  (iua<l- 
raiigle  by  lianna  (1926,  pp.  199-204). 

On  the  east  slope  of  tlie  Santa  Ana  Mountains  these 
volcanic  rocks,  which  consist  mostly  of  slightly  metamor- 
phosed andesitic  flows  and  breccias,  crop  out  from  just 
west  of  Bedford  Canyon  to  State  Highway  18  at  Santa 
Ana  Canyon.  South  of  Tin  Mine  Canyon  and  southeast 
to  Bedford  Canyon  they  form  the  middle  elevations  of 
the  mountains,  whereas  to  the  northwest  they  extend  to 
the  crest.  On  the  west  slo]ie  the  volcanic  rocks  crop  out 
at  the  crest  of  the  mountains  in  the  vicinity  of  Pleasants 
Peak  and  extend  southward  along  the  West  Pork  of  Ladd 
(.Janyon  and  west  beyond  the  west  margin  of  the  Corona 
South  quadrangle.  These  volcanic  rocks  are  resistant  to 
erosion  and  form  rugged  topography,  commonly  with 
sheer  cliff  faces. 

In  normal  sequence  the  Santiago  Peak  volcanics  ap- 
l)arently  overlie  the  Bedfortl  Canyon  formation  uncon- 
formably  with  almost  90°  difference  in  dij),  but  locally 
the  metasedimentary  rocks  are  faulted  against  the  vol- 
canics and  may  be  thrust  over  them.  A  small  pod  of 
Bedford    Canyon    (nuirtzite.   exposed   along   the   Skyline 


Drive  at  the  west  edge  of  the  Corona  South  quadrangle, 
has  been  engulfed  by  Santiago  Peak  andesite,  and  dike- 
lets  of  the  andesite  invade  the  quartzite. 

In  general  the  volcanic  rocks  are  dense  and  compact 
and  on  fresh  exposures  are  dark  grayish-green  to  green- 
ish-black with  .some  lighter  colored  zones.  In  many  jilaces 
they  show  a  characteristic  hypabyssal  texture.  The 
weathered  surface  of  most  outcrops  is  gray  or  greenish- 


FUURK  7.  Ili-tiiil  of  the  S.iiitiaj.'d  I'cak  vcilcanics  kIidwii  in  »if,'. 
<!.  Quarter  (in  oircli')  givi-s  scale.  The  white  plagioclase  pheno- 
cr.vsts  contrast    with   the  <lark  j;reenish-(,'ra.v  sjroundmass. 
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o-ray  and  tlie  ovorlyiiifr  soil  is  dark  rcdciish-browii. 
buff,  or  priviiish  ;,May.  Aiidcsitc  and  dai-ite  are  the 
coiiiiuoiifst  rook  tyi)es;  (luartz  latitc  and  rliyolitc  arc 
nuu-h  k'ss  common.  Most  of  tlic  volcanic  sciiucncc  is  mas- 
sive pyroxene  or  liornblcntle  andesite.  I'hcnocrysts  of 
feldspar  are  commonly  apparent  in  hand  specimens; 
plienocrysts  of  mafie  minerals  are  rarer.  The  groundmass 
is  commoidy  aphanitic  and  is  so  altered  to  green  sec- 
ondary minerals  that  the  rock  might  be  called  a  "green- 
stone ". 

KvidcHlly  a  flow  breccia,  conuiionly  several  hundred 
feet  thick,  forms  a  rather  \\idesi)read  basal  unit  in  the 
volcanic  rocks  as  it  was  found  at  several  i)laces  near  the 
ciuitact  with  the  underlying  meta.sedimentary  rocks. 
This  How  breccia  consists  of  angular  pebble  and  cobble 
ila.sts  of  audesitic  rock,  gi-aywacke,  anil  slate  in  a  fine- 
grained volcanic  matrix.  It  is  well-exi)oscd  in  Ladd  Can- 
yon where  it  is  as  much  as  several  hundred  feet  thick 
and  is  al.so  well  exposed  in  a  belt  ;i()()  to  400  feet  wi<le 
along  the  ^lain  Divide  truck  trail  at  the  west  edge  of 
the  Corona  South  t|uadrangle.  Other  volcanic  breccias 
and  probably  some  tuffs  are  also  present. 

In  Tin  Mine  Canyon  is  a  green  volcanic  rock  with 
ph(>noci'>sts  of  quartz  and  feldspar  in  a  fine-grained 
gronndma.ss.  This  rock  appears  to  be  more  resistant  to 
erosion  than  the  andesite  and  ranges  in  composition 
from  ((uartz  latite  porphyry  to  rhyolite.  Dark  minerals 
are  present  but  altered.  Secondary  chlorite  and  epidote 
may  be  present. 

A  small  exposure  of  a  fine-grained  purple  acidic  vol- 
canic rock  was  observed  along  the  Eagle  Canyon  truck 
trail.  This  rock  is  near  the  top  of  the  Bedford  Canyon 
forniation  and  appears  to  have  intruded  the  metasedi- 
meiitary  rocks.  It  displays  flow  banding  and  contains 
cryptocrystalline  reti  glassy  grains  and  a  material  which 
may  be  bleached  green  mica.  It  is  probably  an  intrusive 
rock  related  to  the  Santiago  Peak  volcanics.  Daeitic 
rocks  are  also  present  within  the  principal  mass  of 
andesitic  rocks. 

The  thickness  of  the  volcanic  rocks  cannot  be  measured 
but  it  [irobably  is  very  great,  and  formerly  this  body  of 
volcanic  rock  may  have  been  much  larger.  Within  the 
Corona  South  quadrangle  the  Santiago  Peak  volcanics 
crop  out  at  elevations  ranging  from  1,600  to  3,900  feet. 
Thus  a  maximum  present  thickness  of  about  2,300  feet 
is  suggested  as  the  volcanic  rocks  at  most  places  api)ear 
to  be  dii)ping  gently.  However,  in  a  few  places  the  vol- 
canics appear  to  be  steeply  dipping  so  that  the  thickness 
may  be  much  less  than  that  suggested  by  the  outcrop 
pattern. 

Whether  any  bodies  of  the  volcanic  rock  are  infolded 
within  the  «netasedimentary  rocks  is  not  known,  but 
where  relations  are  clear  the  volcanics  do  not  appear  to 
be  infolded.  Probably  the  lava  flows  spread  over  a  sur- 
face of  considerable  relief  on  the  old  sedimentary  se- 
quence so  that  the  volcanics  may  occupy  their  present 
position,  in  relation  to  the  Bedford  Canyon  formation, 
in  j)art  as  a  result  of  the  topography  on  the  old  surface, 
rather  than  as  a  result  of  infolding. 

Larsen  (1948,  p.  24)  believes  the  volcanics  to  be  Ju- 
rassic in  age  as  they  overlie  the  Triassic  rocks  uncon- 
formably,  have  undergone  about  the  same  degree  of  me- 
tamorphism,  and  are  intruded  by  all  the  batholithie 
rocks.  The  writer  agrees  that  the  volcanics  are  elearlv 


post-Bedford  Canyon  in  age  and,  ina.smueh  as  clasts  of 
the  volcanics  are  found  in  early  Upper  or  late  Lower 
Cretaceous  sedimentary  rocks,  they  are  tentatively  as- 
signed to  the  -Jurassic  period.  However,  the  volcanic 
rocks  might  be,  at  least  in  i)art,  of  Early  Cretaceous 
or   mid-Cretaceous  age. 

Temescal  Wash  Quartz  Latite  Porphyry 

Dudley  (1935,  p.  497)  named  a  blue-black  to  gray 
porphyritic  rock  found  on  the  east  side  of  Temescal 
Wash  the  Temescal  dacitc  i)orphyry.  Larsen  (1948,  p. 
36)  has  shown  that  the  composition  is  more  nearly  that, 
of  (|uartz  latite,  and  proposed  the  name  Temescal  Wash 
(|uartz  latite  porphyry. 

The  Temescal  Wash  (piartz  latite  porphyry  crops  out 
along  the  east  side  of  Temescal  Canyon  and  in  two  small, 
isolated  bodies  east  of  El  Cerrito  X'illage  in  the  north- 
eastern part  of  the  (,'orona  South  (juaili'angle.  Pampeyan 
(1952,  p.  21)  states  that  the  (juartz  latite  intrudes  Bed- 
ford Canyon  metaseilimentary  rocks.  Clasts  of  the 
Temescal  Wash  (piartz  latite  appear  in  the  Upper  Creta- 
ceous conglomerates  of  the  Santa  Ana  Mountains. 
Therefore  the  porjjhyry  is  clearly  older  than  the  Upper 
Cretaceous  sedimentary  rocks  and  younger  than  Triassic. 
Larsen  (1948,  p.  37)  believes  the  porphyry  is  probably 
Jurassic. 

In  describing  the  porphyry  Pampeyan  (1952,  p.  22) 
says: 

"Outcrops  of  the  quartz  latite  are  a  blue-gray  color 
on  weathered  surfaces  and  form  rugged,  steep  cliffs  and 
defiles.  .  .  .  Hand  s]iecimens  of  this  porphyry  vary  in 
texture  and  also  in  composition.  On  the  west  side  (along 
Temescal  Canyon)  the  rock  has  a  blue-black  ai)hanitic 
groundmass  with  abuiulant  pheuocrysts  of  ((uartz  and 
feldspar  that  average  2  mm  in  diameter.  To  the  east  the 
groundmass  becomes  coarser-grained  and  the  phenocrysts 
reach  an  average  of  5  nun  diameter.  The  composition 
varies  from  dacite  to  (piartz  latite  by  slight  changes  in 
the  feldspar  ratio.  Inclusions  of  the  Triassic  metamor- 
phics,  usually  about  25  mm  long,  are  found  throughout 
the  porphyry". 

Under  the  microscope  a  sample  of  the  porph\-ry  col- 
lected from  a  small  body  exposed  in  the  south  quarry 
of  the  Temescal  Canyon  rock  quarry  displays  euhedral 
phenocrysts  of  orthoclase  and  subhedral  pheuocrysts  of 
plagioclasc  and  (piartz.  Accessory  minerals  include  horn- 
blende, biotitc,  and  magnetite.  Chlorite  is  present  as  an 
alteration  mineral  after  hornblende  and  biotite.  The  or- 
thoclase ])hcnocrysts  contain  inclusions  as  alterations 
composed  of  sericite  and  chlorite,  with  a  few  grains  of 
magnetite.  The  groundmass  is  a  mosaic  of  quartz,  ortho- 
clase,  plagioclase,   hornblende,   chlorite,   and  magnetite. 

Jurassic-Cretaceous  (?)   Systems 

Corona  Hornblende  Granodiorite  Porphyry 

According  to  Pampeyan  (1952,  p.  25)  a  dark  rock 
with  slight  dift'erences  in  texture  and  the  composition  of 
granodiorite  is  found  southeast  of  Home  Gardens  at  the 
northwest  end  of  Temescal  Canyon.  In  1948,  Larsen 
(p.  39)  called  this  unit  "dark  granodiorite  prophyry 
east  of  Corona". 

This  granodiorite  porphyry  crops  out  in  two  belts, 
one  on  each  side  of  Temescal  Canyon,  in  a  small  body 
southeast  of  El  Orrito  Village,  and  in  a  rectangular 
body    in    the   northeastern    part    of    the    Corona    South 
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Figure  8.  Typical  t(iii(i);r:i|ili.v  (levclDpod  on  the  intrusive  and  volcanic  rocks  in  the  northeast  corner  of  the  Corona  Soutli  quadrangle. 
View  east  from  Teinesial  Wash  (foreground).  Temescal  Wash  quartz  latite  porphyry  (Jt),  Corona  hornblende  granodiorite  porphyry 
(J-Kc),  Home  (iardens  (piartz  mon/.onite  porphyry  (Khg),  alluvium  ((Jail.  Matich  and  Sundt  Company's  Temescal  Canyon  rock  quar- 
ries in  middle  distance. 


quadraiiole.  The  two  belts  are  separated  by  the  Cajalco 
<iuartz  mouzonite  jiorphj'ry.  Pampeyan  suggests  the 
name  ''Corona  hornblende  graiiodiorite  porphyry"  and 
describes  the  rock  as  follows : 

"In  hand  specimen,  this  rock  is  characterized  by  its 
dark  gray  color,  zoned  plagioclase  euhedra,  and  abun- 
dant mafic  minerals.  Te.xture  varies  from  a  true  medium- 
grained  granitic  rock,  with  grain  size  averaging  1  to  2 
mm  to  a  porphyritic  rock  with  fine-grained  crystalline 
groundmass  grains  0.5  mm  in  diameter  and  phenocrysts 
averaging  5  mm.  A  typical  specimen  has  about  45  per- 
cent jilagioclase,  15  percent  (iua*tz,  10  percent  orthoclase 
and  20  i)crcent  fine-grained  groundmass." 

Pampej'an  believes  that  the  Cajalco  (piartz  nionzonite 
is  younger  than  the  Corona  hornblende  granodiorite 
porphyry  and  that  the  relations  with  the  quartz  mon- 
zonite  show  that  the  granodiorite  is  clearly  pre-TTpper 
Cretaceous. 

San  Marcos  Gabbro 
The  San  Marcos  gabbro  occurs  thr(nighout  the  Penin- 
sular Ranges  jirovince.  It  forms  about  one  hundred  map- 
pable  bodies,  many  of  which  are  very  small,  in  tlie  San 
Luis  Kev,  ELsinore,  and  Corona  (piadrangles  (Larsen, 
1948,  p.'42).  Miller  (1947,  p.  1397-1426)  proposed  the 
name  "San  Marcos  gabbro"  for  a  group  of  rocks  with 
a  wide  range  of  composition  and  texture  found  in  the 
San  Luis  Key  quadrangle.  Earlier,  Ilurlbut  (1935,  p. 
610)  used  the  name  "San  iMarcos  Mountain  gabbro"  for 
this  rock.  Larsen  (1948,  p.  4)  used  tlic  San  Marcos  gab- 
bro designation  ami  mapped  a  body  of  this  rock  about 
2  square  miles  in  area,  west  of  Glen  Ivy  along  Coldwater 
Canyon.  The  west  half  of  this  body  is  within  the  Corona 


South  ((uadranglc  and  the  writer,  following  Ijarsen,  as- 
signs this  varied  group  of  dark  colored  basic  intrusive 
rocks  to  the  San  Marcos  gabbro. 

The  San  Marcos  gabbro  body,  noted  above,  is  exposed 
in  the  southeast  corner  of  the  Corona  South  quadrangle. 
It  is  rectangular  in  plan  and  extends  from  Coldwater 
Canyon  northwest  nearly  to  Brown  Canyon  on  the 
north.  On  the  northeast  the  body  is  bounded  by  the 
northwest-trending  frontal  fault  of  the  Santa  Ana 
Mountains,  and  is  in  fault  contact  with  Bedford  Canyon 
metasedimentary  rocks  on  its  northwest  side,  but  on  the 
southwest  it  is  intrusive  into  the  Bedford  Canyon  for- 
mation. Xenoliths  of  slate  and  hornfels  are  abundant  in 
this  body  and  several  large  pods  of  cherty  slate  are 
found  in  Coldwater  and  Anderson  Canyons  and  along 
the  intervening  ridges. 

According  to  Larsen  (1948,  p.  43)  one  of  the  most 
noticeable  features  of  the  San  Marcos  gabbro  in  the  field 
is  its  wide  range  in  composition.  Some  large  bodies  con- 
sist almo.st  wholly  of  one  rock  type ;  other  bodies  consist 
of  smaller  masses,  of  contrasting  rock  types',  a  few  tens 
of  feet  or  less  across.  In  the  Corona  area  the  San  Marcos 
gabbro  consists  of  small  bodies  of  contrasting  basic  rock 
types  which  show  gradational  contacts. 

Jlost  of  the  San  Marcos  gabbro  in  the  Corona  South 
([uadrangle  appears,  in  hand  specimen,  to  be  a  dark, 
medium-grained  granitic  rock;  but  in  a  few  outcrops, 
the  feldsjiars  are  lath-shaped  and  surrounded  by  ferro- 
magnesian  minerals.  Under  the  microscope  the  rocks 
commoidy  exhibit  a  diabasic  texture  and  some  a  stoutly 
0])hitic  texture. 

Ill  the  vicinity  of  ('t)ldwater  Canyon,  the  dark-colored 
gabbro  is  very  resistant  and  forms  rugged  steep-walled 
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canyons.  To  the  northwest,  the  rock  is  Htrhtcr  colored 
and  much  less  resistant,  is  deeply  weathered,  and  forms 
liflht  colored  rounded  slopes  which  support  a  dense  brush 
cover. 

The  San  .Marcos  {jabbro  in  the  Corona  area  includes 
three  jtrincipal  rock  types  which  are  intermixed.  Be- 
tween Coldwater  and  Anderson  Canyons  the  rock  is 
mostly  a  coarse-»rrained  hornblende  (puirtz  diorite.  A 
typical  specimen  has  about  (i;")  percent  plajrioclase  (labra- 
doritc  ■.'1.  20  jierccnt  hornblende.  10  iierccnt  (piartz,  and 
.")  percent  minor  minerals,  which  inchule  chlorite,  bio- 
tite,  and  ores  (mafinetite  and  pyritei.  Northwest  of 
Anderson  Canyon  the  rock  is  mainly  hypersthene-biotite 
>:abbro,  but  is  in  part  norite  because  of  local  differences 
in  the  aufjite-hypersthene  ratio.  This  gabbro  i.s  holo- 
crystalline,  coarse-grained,  and  has  a  pronounced  ophitic 
texture.  The  plagioclase  feldspar  is  zoned  labradorite  in 
lath-shaped  crystals.  Minor  minerals  include  aufrite,  both 
fresh  and  altered  biotite,  peninnite  anil  ores  (magnetite, 
pyritei.  The  third  rock  type  is  a  dark,  ajihanitic  rock 
with  a  cryptocrystalline  firoundmass  which  contains 
abundant  snmll  inclusions  of  slate  and  graywaeke,  ap- 
jiarently  derived  from  the  Bedford  Canyon  formation. 
These  inclusions  are  roughly  aligned  and  on  weathered 
surfaces  give  the  rock  a  flow-banded  appearance.  This 
unit  is  exposed  along  the  northeast  margin  of  the  gabbro 
west  of  Anderson  Canyon  and  also  along  the  fault  con- 
tact between  the  Bedford  Canyon  formation  and  the 
gabbro  at  its  northwest  margin.  Along  this  fault  a  zone 
several  hundred  feet  wide  has  somewhat  the  appearance 
of  a  mylonite  cataclastic  zone. 

Larsen  reports  (1948,  p.  43)  that  the  gabbro  cuts 
Triassic  Bedford  Canyon  metasedimentary  rocks  and  the 
overlying  Santiago  Peak  volcanic  rocks  and  it  is  in  turn 
cut  by  various  tonalites  and  granodiorites  which  he  as- 
signed a  Cretaceous  age.  Larsen  (1948,  p.  43)  believed 
the  San  Marcos  gabbro  to  be  the  oldest  rock  of  the 
Cretaceous  (  ?)  southern  California  batholith.  In  the 
Corona  area  the  gabbro  intrudes  the  Bedford  Canyon 
formation  of  Upper  (  ?)  Triassic  age  and  thus  is  appar- 
ently ]X)st  Triassic.  The  gabbro  in  the  Corona  area  is  not 
cut  bv  other  batholithic  rocks. 


"This  piid<isli  to  tan  massive  granitic  rock  is  mildly 
resistant  forming  bouldery  slopes  .  .  .  Mineral  compo- 
sition remains  rather  constant  but  three  textural  varie- 
ties were  noted;  coarse-grained  (5  to  6  mm),  medium- 
grained  (1  mm),  and  porphyritic  .  .  .  Hand  specimens 
range  from  pink  to  gray-white  on  weathered  surfaces 
and  i)ink  to  brown-gray  when  fresh.  Megascopically  the 
following  minerid  percentages  were  established:  white 
plagioclase,  3")  percent ;  tan  to  flesh-red  orthoclase,  31 
percent;  jjellucid  (puirtz,  29  percent;  biot'te,  4  percent; 
epidote,  chalcopyritc,  etc.,  1  percent." 

Home  Gardens  Quartz  Monzonite  Porphyry 

I'ampeyan  (19.")2,  p.  3."))  proposed  the  name  "Home 
(iardens  (piartz  monzonite  porphyry"  for  the  dike-like 
nmss  of  biotite  quartz  monzonite  porphyry  exposed  for 
a  north-south  distance  of  approximately  2  miles  along 
Temescal  Wash,  west  and  northwest  of  the  Minnesota 
Mining  and  Manufacturing  Company's  plant  in  Temes- 
cal Canyon.  In  1!)48,  Larsen  (p.  90)  identified  the  rock 
as  granodiorite  porpliyr\-.  Pampeyan  reports  that  the 
porphyry  has  intruded  Cajalco  quartz  monzonite  but 
that  relations  with  the  Tesmescal  Wash  quartz  latite 
porphj'ry  and  the  Corona  hornblende  granodiorite  por- 
phyry are  obscure.  Nevertheless  he  believes  the  Home 
Gardens  porphyry  to  be  clearly  late  batholith.  He  de- 
scribes the  rock  as  follows  : 

"Prom  a  distance  the  rock  is  light  gray  in  color, 
produces  rounded  boulders  and  outcroj)s,  and  weathers 
in  place  to  a  yellow-brown  soil.  Textural  variations 
from  porphyritic  to  porphyro-aphanitie  are  dependent 
upon  the  distance  from  the  quartz  monzonite  contacts 
.  .  .  Under  the  hand  lens,  orthoclase  and  plagioclase 
each  amounted  to  30  percent,  quartz  20  percent,  ground- 
mass  15  percent,  and  the  remainder  biotite." 

Micropegmatite  Granite 

The  west  margin  of  a  group  of  low  hills,  which  lie 
west  of  Home  Gardens  and  north  of  State  Highway  18, 
is  formed  by  a  pink,  indistinctly  granular  micropegma- 
tite granite  which  underlies  an  area  of  about  one  square 
mile  (Larsen,  1948,  p.  98).  This  rock  crops  out  over  an 
area  only  about  a  tenth  of  a  mile  square  in  the  Corona 
South  quadrangle.  In  outcrops  the  rock  is  reddish-brown 


Cajalco  Quartz  Monzonite 

The  principal  mass  of  the  Cajalco  quartz  monzonite  as 
mapjied  by  Pampeyan  (1952,  map)  lies  east  of  the 
Corona  South  quadrangle.  However,  he  also  mapped  a 
large  dike-like  body  of  quartz  monzonite  along  Temescal 
Wash.  Dudley  (1935,  p.  502)  named  these  rocks  the 
Cajalco  quartz  monzonite.  Later,  Larsen  (1948,  p.  76) 
mapi)ed  this  unit,  together  with  Dudley's  Steele  Valley 
granodiorite,  as  Woodson  ^Mountain  granodiorite. 

In  the  Corona  South  quadrangle,  the  Cajalco  (piartz 
monzonite  crops  out  in  a  large  dike  along  the  west  side 
of  Temescal  Canyon,  as  several  smaller  bodies  southeast 
of  Home  (iardens,  and  over  a  considerable  area  northwest 
of  Home  (iardens.  A  small  part  of  this  last-noted  body 
lies  in  the  (piadrangle.  Pampeyan  (1952,  p.  31)  reports 
that  the  quartz  monzonite  clearly  intrudes  the  other 
units  fonnti  in  the  Cajalco  area  and  is  cut  only  by  the 
Home  Gardens  quartz  monzonite  porphyry  and  a  few 
mafic  dikes  and  aplite  bodies.  He  believes  it  can  be 
safely  ascribed  to  the  batholith  and  savs  of  the  rock  : 
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FiiirKF.  0.  MicropeKmiititc  Kr.Tiiite  west  of  Home  G.Trden.s  at 
the  .Jame.soii  (luarry.  Moderately  northeast-diiipinR  northwest-trend- 
iiiK  slipetiii);  is  more  stn>ii(;ly  doveolped  than  the  steeply  west-dip- 
piiiK  nortli-tiMMulin);  .joint   system.   OhscrviT  f.'ices  north. 
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and  forms  sheet-like  masses  (fig.  9).  It  does  not  weather 
to  form  boiildery  slopes.  In  hand  specimen  the  rock  is 
pink  and  shows  feldspar  crystals,  as  much  as  3  mm  long-, 
scattered  in  a  very  fine-grained  crystalline  ground- 
mass  of  feldspar  and  (juai'tz  with  very  little  horn- 
blende. This  micropegmatite  is  younger  than  the  Cajalco 
quartz  monzonite  but  is  not  in  contact  with  other  rocks 
of  the  batholith.  To  the  north,  near  the  railroad,  tlic 
micropegmatite  carries  inclusions  of  the  Cajalco  quartz 
monzonite  and  small  dikes  intrude  the  monzonite.  The 
micropegmatite  granite  is  apparently  late  batholith  in 
age  and  may  be  approximately  related  in  time  to  the 
Il(imc  (iai'dcns  (puu-tz  monzonite  porphyry. 

Southern  California  Batholith 

According  to  Larsen  (1948,  p.  134)  the  southern  Cali- 
fornia batholith  probably  covers  an  area  of  more  than 
50.000  square  miles.  It  extends  soutliward  from  near 
Riverside,  California,  for  a  distance  of  about  350  miles 
and  averages  about  70  miles  in  widtli.  It  is  much  larger 
than  the  batholith  of  the  Sierra  Nevada  aiul  is  com- 
monly believed  to  be  related  to  that  body. 

The  plutonic  igneous  rocks  of  the  Corona  area,  al- 
readj'  described,  consist  of  granodiorite  porphyry,  gab- 
bro,  quartz  monzonite,  (juartz  monzonite  porphyry,  and 
micropegmatite  granite,  and  are  all  jiart  of  the  great 
southern  California  batholith.  Larsen  (1948,  p.  136) 
placed  the  age  of  the  soutliern  California  batholith  as 
Lower  Cretaceous,  but  noted  that  from  relations  to  fos- 


siliferous  rocks  in  northern  Baja  California,  Woodford 
and  Harris  (1938)  believed  the  granitic  rocks  near  San 
Quentin  to  be  early  Late  Cretaceous  in  age.  Recent 
determinations  by  Larsen  and  others  (1954,  p.  1277)  of 
the  ages  of  rocks  from  the  batliolith  of  southern  Cali- 
fornia by  the  lead-alpha  activity  ratios  on  the  accessory 
minerals  zii'con,  monazite,  and  xenotime  indicate  an 
average  age  of  105  million  years.  This  average  is  based 
on  25  age  determinations  made  on  rocks  ranging  from 
quartz  diorite  to  granite.  On  the  basis  of  rather  close 
agreement  between  the  geologic  evidence  and  the  deter- 
minations of  lead-alpha  activity  ratios  most  workers, 
including  Larsen  and  others  (1954,  p.  1277)  now  be- 
lieve the  batholith  of  southern  California  to  be  early 
Late  Cretaceous  in  age. 

Cretaceous  System 

Trabueo  Formation 

Poorly  consolidated,  massive,  commonly  red,  sandy 
conglomerate  crops  out  along  the  northeast  margin  of 
the  Santa  Ana  Mountains  southwest  of  Corona.  It  occurs 
as  a  rather  uniform  narrow  belt  from  400  to  700  feet  in 
width,  extending  from  Tin  Mine  Canyon  to  a  point 
northwest  of  Mabey  Canyon  and  2i  miles  to  the  north- 
west is  again  exposed  over  a  small  area  on  the  south  side 
of  Santa  Ana  Canyon.  Similar  rocks  crop  out  in  a  small 
]iatch  in  the  southwest  corner  of  the  Corona  South  quad- 
rangle between  Ladd  and  Silverado  Canvons. 


FlciKK  10.  (!r;i,visli-j;r('i'ii.  iMjisslvo,  .saiid.v  oongldincr.Tti'  fiioics  of  the  Triilmco  formation  compo.sed 
liiiKi'l.v  of  reliitivi'l.v  uiiwoatliercd  cobhles  and  bonldcrs  of  sra.vish-Krt'en  horiililcndc  andi'.site  from  the 
Santiago  Peak  voloanics.  Exposed  in  out  along  State  Highwa.v  18  we.st  of  the  IClsinore  fault.  Observer 
fares  south.  A  se<'ond  facies,  exposed  4  miles  southeast,  is  shown   in   Hg.  11. 
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Figure  11.  Reddish  brown  to  maroon  conRlomerate  and  sandstone  facies  of  the  Trahuco 
formation  exposed  in  cut  on  Skyline  Drive,  north  of  Tin  Mine  Canyon.  The  cobbles  and  boulders 
are  mostly  thoroughly  weathered  coarse-j;r:iiiied  acid  phitonic  rocks,  and  fewer  clasts  are  of 
Kreen  hornblende  aiulcsite  from  the  Santiajjo  I'eak  volcanics.  Note  sandstone  lens  marked  by 
hammer.  Observer  faces  north. 


Packard  (1916,  p.  140)  proposed  the  term  Trabuco 
formation  as  a  local  name  for  a  poorly  consolidated, 
massive,  red  conjrlnmerate  well-exposed  in  Trabuco  Can- 
yon on  the  west  side  of  the  Santa  Ana  Jlountains.  He 
found  no  fossils,  but  thought  that  the  stratigraphie  re- 
lations of  the  formation  indicated  an  age  onl^y  slightly 
older  than  that  of  the  overlying  Chico  group  (Upper 
Cretaceous),  probably  some  phase  of  the  pre-Chico  Cre- 
taceous. Woodring  and  Popenoe  (1942,  p.  170)  in  dis- 
cussing the  age  of  the  Trabuco  say: 

"The  Trabuco  conglomerate  is  unfossiliferons;  and 
its  precise  age  is  unknown.  Structurally  it  is  closely 
related  to  the  overlying  marine  T'pper  Cretaceous  beds, 
and  probably  is  thus  of  early  Upper  or  late  Lower  Cre- 
taceous age". 

The  writer  follows  Woodring  and  Popenoe  in  tenta- 
tively assigning  a  Cretaceous  age  to  beds  in  the  Corona 
area  occurring  below  fossiliferous  marine  Upper  Cre- 
taceous strata  and  siriiilar  in  lithology  to  the  Trabuco 
formation  described  from  the  west  flank  of  the  Santa 
Ana  ^lountains. 

The  Trabuco  formation  (fig.  10)  is  a  rather  soft, 
poorly  cemented,  massive,  sandy  boulder  conglomerate. 
The  loose  cementing  causes  the  conglomerate  to  weather 
to  a  somewhat  rounded  topography  which  is  in  striking 
contrast  to  the  broken,  but  abrupt,  cliffs  ordinarily 
formed  by  the  more  resistant  sandstone  and  conglom- 
erate of  the  overlying  Baker  Canyon  conglomerate  mem- 
ber of  the  Ladil  formation  and  tiie  higher  and  generally 
steeper  erosion  surface  of  the  volcanic  basement  rock. 
The  Trabuco  conglomerate   ranges   from   brick-red   and 


nearly  maroon  to  buff  and  light  brown  with  zones  of 
grayish-green.  The  red  color  is  not  constant  and  ap- 
pears mainly  as  streaks  in  brown  or  buff  material. 

The  massive  conglomerate  is  very  poorly  sorted  and  is 
composed  of  cobbles  and  boulders,  as  much  as  three 
feet  in  diameter,  in  a  loosely  cemented  matri.K  of  ar- 
kosic  grit  and  sand.  Jlost  of  the  clasts  are  angular  to 
subangular.  The  constituents  include  quartzite,  gray- 
wacke,  limestone,  and  slate ;  and  granitic  and  volcanic 
rocks.  The  volcanic  fragments  consist  mostly  of  dark 
green  andesite.  Reddish  or  purple  acidic  volcanics  are 
less  common.  The  most  characteristic  large  boulders  and 
cobbles  are  coarse-grained  acidic  plutonic  rocks.  These 
are  red,  pinkish  and  reddish-brown  in  color  and  show 
large  feldsimr  phenocrysts.  They  commonly  are  deeply 
weathered  and  decomposed.  Irregular,  short  lenses,  a.s 
much  as  a  few  tens  of  feet  in  length,  of  medium-  to 
coarse-grained  buff  to  red  arkosic  sands  are  present 
(fig.  11). 

As  bedding  features  are  uncommon,  determinations  of 
the  attitude  and  thickness  of  the  formation  are  generally 
only  ajjpro.ximate.  Along  Tin  Mine  Canyon  the  Trabuco 
formation  may  reach  6'2Q  feet  in  thickness,  but  it  thins 
to  the  northwest  where  it  is  probably  only  400  to  500 
feet  thick.  In  general  the  principal  mass  of  the  Trabuco 
formation  in  the  Corona  area  averages  approximately 
550  to  600  feet  in  thickness  and  forms  a  belt,  somewhat 
less  than  two  miles  long,  which  extends  northwest  from 
Tin  Mine  Canyon. 

Wood  ring  aiul  Popenoe  ( 1942,  p.  167)  report  that, 
along  the  western  Hank  of  the  Santa  Ana  Mountains,  the 
Trabuco  formation  lies  on  the  basement  with  a  profound 
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unconformity  but  has  also,  in  part,  been  faulted  down 
together  with  a  mass  of  underlj-iii'-:  basement.  Along  the 
northeastern  flank  of  the  Santa  Ana  Mountains,  in  the 
Corona  area,  the  conglomerate  assigned  to  the  Trabuco 
formation  rests  in  fault  contact  against  the  Jurassic  {  ?) 
Santiago  Peak  volcanics.  In  the  southwest  corner  of  the 
Corona  South  (|uadrangle  a  small  exposure  of  Trabuco 
formation  lies  unconformably  on  the  Bedford  Canyon 
formation. 

The  Trabuco  formation,  in  the  Corona  South  quad- 
rangle between  Tin  Mine  and  Wardlow  Canyons,  appears 
to  grade  almost  imperceptibl.v  upward  into  a  grayi.sh- 
green,  sandy,  basal  conglomerate  which  is  a.ssigned  to 
the  Baker  Canyon  conglomerate  member  of  the  Ladd 
formation.  To  the  west,  along  the  northeastern  flank  of 
the  Santa  Ana  Mountains,  the  typical  red  and  brown 
Trabuco  conglomerate  evidentl.v  lenses  or  wedges  out 
laterally  into  the  basal  conglomerate  of  the  Ladd  forma- 
tion. Because  of  the  gradational  and  lensing  character, 
both  vertically  and  laterally,  the  writer  is  in  some  doubt 
as  to  the  validity  of  the  Trabuco  formation  in  the  Corona 
area,  and  recognizes  that  these  rocks  might  be  part  of 
the  Ladd  formation.  However,  in  the  field,  the  reddish 
conglomerate  does  make  a  fairly  good  mappable  unit. 

J.  E.  Schoellhamer  (oral  communication.  May  1953) 
reports  that,  at  one  place  on  the  western  flank  of  the 
mountains,  the  red  Trabuco  conglomerate  can  be  seen  to 
grade  or  interfinger  with  grayish-green  Baker  Canyon 
conglomerate. 

In  their  relations  with  the  overlying  Ladd  formation, 
the  rocks  assigned  to  the  Trabuco  formation  along  the 
nortlieastern  flank  of  the  Santa  Ana  Mountains  are  simi- 
lar to  the  Trabuco  formation  as  described  by  Woodring 
and  Popenoe  (1942,  p.  170)  and  bv  Schoellhamer  and 
others  (1954)  on  the  southwest  flank  of  the  mountains. 
No  fossils  were  found  in  the  Trabuco  formation.  This 
fact,  coupled  with  the  generall.v  angular  shape  of  most 
of  the  constituents  and  the  rather  unusual  red  color, 
leads  to  the  suggestion  that  the  Trabuco  sandy  conglom- 
erate may  be  nonmarine  in  origin.  Possibl.v  it  represents 
material  carried  but  a  short  distance  from  the  east  and 
deposited  on  a  coastal  plain. 

Ladd  Formation 
Brownish,  massive  to  thick-bedded  conglomerate  and 
.sandstone  with  a  brownish-gray  sand.v  siltstone  or  shale 
at  the  top  of  the  succession  are  exposed  along  the  north- 
eastern flank  of  the  Santa  Ana  Mountains  from  Tin 
Mine  Canyon  to  tlie  Santa  Ana  River  valley.  In  1916, 
Packard  (p.  141)  referred  to  the  Chico  group  of  T'i)])er 
Cretaceous  age,  a  seciuence  of  conglomerates,  fossiliferous 
sandstones  and  shales  whicii  he  found  conformably  over- 
lying the  Trabuco  formation  in  the  western  Santa  Ana 
Mountains.  Later,  Popenoe  (19:}7,  p.  .'180)  (irovidcd  the 
following  generalized  section  of  tliese  rocks. 

"I'ppor  ('I'ctaci'oiis 
Willi.'ims  fi)rniiiti<)ii : 

Plcnsjint-s  tiKMiibpr  :  l.ijilir-cnldrpil  slmly  sjuulstonps  witli  nmn.v 
l)t'(ls  of  Iini\'  fiissilift'i'ous  sMiidsttni*'  iiitiM'cai.MltMi.  .Vpprdximatt* 
lliickiii'ss.  :CJ{1  tVct. 

Scluilz  iiirinlici-:  I,i);llt-ciili)l'e(l,  ciiarsc.  arkiisic  saiH)stonp.<! 
with  !Uiin*'rovi.s  lied.s  of  wpU-roundc)!  Itniildcrs.  I 'nfo.ssiliferous. 
.VvciaRe  thickness.  '2(H)  feel. 

I'lieonfdiinil.v 


T.add  formation  : 

IIolz  menil)er:  Dark  bluish-  to  lirownish-gra.v  micapeons  .sand.v 
shale  or  siltstone,  with  interhedded  arkosic  sandstone.s  and 
nonpersistent  coarse  conKlomerate  lenses.  Fos.siliferons  in  the 
upper  half.  Thickness  l..")(M(  feet  ±. 

Baker  member:  Ora.v  to  brownish,  massive  to  thick-bedded 
boulder  couRlomerate  below,  gradinK  up  to  shal.v  arkosic  soft 
brown  sandstone  above.  Sandstone  at  top  hifthlv  fossiliferous. 
Thickness  200  feet  ±". 

In  1941,  Popenoe  (p.  742)  described  the  lower  member 
of  the  Ladd  formation  as  the  "Baker  conglomerate". 
Later,  "Woodring  and  Popenoe  (1942,  p.  170)  gave  the 
type  localit.v  of  the  Ladd  formation  as  ".  .  .  the  region 
immediately  west  of  the  mouth  of  Ladd  Canyon"  and 
reported  a  measured  section  of  the  formation  as  approxi- 
mately 1,700  feet  thick.  At  this  time  the  name  "Baker 
Canyon  conglomerate  member"  was  adopted  for  the 
lower  member  of  the  Ladd  formation. 

Baker  Canyon  Conglomerate  Member 

In  the  Corona  area  the  Baker  Canyon  conglomerate 
member  is  represented  by  a  thickness  of  about  1,400± 
feet  of  brown  sandstone  and  conglomerate  which  contain 
a  few  shal.v  lenses  spaced  at  irregular  intervals.  These 
rocks  are  exposed  in  a  nearly  continuous  belt  from  Tin 
Mine  Can.von  northwest  to  Santa  Ana  Canyon.  The 
width  of  outcrop  ranges  from  about  500  feet  along  the 
north  side  of  Tin  Mine  Canyon  to  nearly  l.ljOO  feet  mid- 
way between  there  and  Mabcy  Canyon,  shrinking  again 
to  about  500  feet  on  the  south  side  of  Santa  Ana  Canyon. 
The  basal  part  of  the  Baker  Canyon  member  is  a  gray- 
ish-green cobble  and  boulder  conglomerate  that  is  some- 
what similar  to  the  Trabuco  conglomerflte.  The  Baker 
Canyon  conglomerate,  however,  is  better  cemented  and 
bedded  and  shows  better  sorting.  Fewer  large  boulders 
are  jjresent  and  they  are  less  weathered.  The  major  rock 
t.vpes  are  andesites  and  Bedford  Canyon  metasedimen- 


Fn;I  KK  12.  Interbedded  sandsdme  and  con- 
glomerale  of  the  Haker  Canyon  conglomerate 
member  of  the  Ladd  formation.  Exposed  in  out 
on  State  Highway  l.S  west  of  the  Elsinore  fault. 
Observer  faces  south. 
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l/i.  Sandsidiic  lit'  llic  U:ikrr  (\iii\oii  ruiiKliniK'i'iUi'  iiifiulxT  iil'  Ihc  Ladd  hiiiaatioii 
iiiii  ill  fiHilt  <'<iiitiicl  ( !•" )  l),v  sjuidstcMii'  and  siltstone  of  the  Silverado  formation  (S). 
iilun;;  north  side  of  Tin  Mine  Canyon. 


tary  rocks,  but  with  a  few  red  and  gray  granitic  rocks. 
These  occur  in  a  hard  matrix  of  grayish-green,  buff  or 
brown  arkosic  sand  or  grit.  The  Baker  Canyoit  congh)in- 
erate  grades  u]nvard  into  a  sequence  of  thick-hccUled  and 
interbedded  butf  to  gray  and  brown  sandstone  and  cobble 
conglomerate  (figs.  12,  13)  with  minor  finer-grained  silty 
lenses.  The  sandstone  bodies  are  mostly  arkosic,  rather 
coarse-grained,  hard,  resistant  and  massive.  They  com- 
monly provide  a  rugged  topography  of  bold  and  stec]) 
ditf  faces. 

From  Tin  Mine  Canyon  to  just  west  t)f  Wardlow 
Canyon  the  Baker  Canyon  member  apparently  rests  with 
conformable  gradational  contact  on  the  Trabuco  con- 
glomerate. West  of  the  Elsinore  fault,  along  Santa  Ana 
Canyon,  Baker  Canyon  conglomerate  and  sandstone  rest 
in  fault  contact  on  Trabuco  conglomerate  but  a  short 
distance  to  the  soutlieast  Baker  Canyon  strata  rest  uu- 
conformably  on  Santiago  Peak  volcanics.  The  Baker  Can- 
yon conglomerate  member  is  overlain  gradaticnially  by 
the  Holz  shale  member  for  a  sliort  distance  east  and  west 
of  Mabey  Canyon,  west  of  Fresno  Canyon,  and  east  of 
Santa  Ana  Canyon. 

I'ahonfolofjy.  Near  the  top  of  the  Baker  Canyon  con- 
glomerate member  a  highly  fossiliferous  and  generally 
extremely  hard  sandstone  crops  out  discontiuuously  from 
Tin  Mine  Canyon  to  the  northwest  side  of  Mabey  Can- 
yon. Many  large  specimens  of  such  characteristic  Cjjpcr 
Cretaceous  forms  as  ActaeoneUa  oriformix  Gabb  and 
Trigonarca  californica  Packard  were  collected.  Material 
from  locality  3  was  examined  by  \V.  P.  Popenoc  who 
reported  (oral  communication,  ^lay  19.'):{)  it  to  be  the 
same  age  as  the  Baker  Canyon  sandstone,  (Tlijcijmcris 


pacificus  fauna.   The  Baker  Canyon  member  is  marine 
and  the  basal  conglomerate  may  represent  the  deposits 

of  a  transgressing  sea. 

Holz  Shale  Member 

Dark  blue-gray  to  bhick  and  butf  marine  shale,  silt- 
stone  and  sandy  claystone,  which  crop  out  in  three  rather 
widely  separated  localities,  are  assigned  to  the  Holz 
shale  member  of  the  Ladd  formation.  Between  Mabey 
and  Wardlow  Canyons  a  butf  to  gray  sandy  claystone 
crops  out,  crosses  Mabey  Canyon  and  extends  about  half 
a  mile  to  the  east,  along  the  south  side  of  the  canyon. 
This  claystone  forms  a  narrow  strip  averaging  300  feet 
or  less  in  wiilth  and  is  characterized  by  the  presence  of 
many  large,  irrcgidar,  very  hard  limy  concretions  as 
nuicii  as  3  or  4  feet  in  diameter.  This  unit  lies  immedi- 
ately above  a  good  fossil  locality  in  the  Baker  Canyon 
member  and  evidently  overlies  the  Baker  Canyon  sand- 
stone gradatioiuilly.  At  this  jilace  the  Holz  shale  is  about 
:;()()  feet  thick  and  is  in  fault  contact  with  the  overlying 
Ladd  formation,  undifferentiated.  Extending  west  from 
Fresno  Canyon  for  a  distance  somewhat  less  than  a  mile 
is  an  outcroj),  about  'JOO  feet  wide,  of  Holz  shale.  It  is  a 
gra.v  to  butf  and  ligiit  brown  sandy  shale  and  siltstone. 
It  apiuirently  overlies  the  Baker  ('anyou  conglomerate 
member  gradationally  and  is  probabl.v  conformably  over- 
lain by  sandy  silt  mapped  as  the  Ladd  formation,  nn- 
ditt'erentiatcd.  In  this  area  the  contacts  above  and  below 
the  Holz  shale  arc  obscured  by  the  lack  of  marker  beds 
and  by  imiieuetrable  brush  and  were  mapjied  as  ap- 
proximate. A  snudl  outcrop  of  blue-gray  to  black  Holz 
shale  is  found  in  Santa  Ana  Canyon  just  east  of  the 
p]lsinore  faidt.   Immediatelv  to  the  east  it  is  covered  by 
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a  landslide  of  volcaiiii'  material,  but  docs  crop  out  alonf; 
the  hi^diway  about  a  quarter  of  a  mile  east  of  the  fault. 
These  Ilolz  beds  form  a  luirrow  baud,  with  a  luaximum 
width  of  nearly  ;jt)U  feet  and  au  averajrc  widtli  of  about 
200  feet,  that  extends  eastward  for  perhaps  three-quar- 
ters of  a  mile.  Here  it  is  a  dark  blue  to  black  and  firay 
ffvpsifcrous  shale  and  siltstoiie,  a|)parcntly  overly  in;;' 
Hakcr  Canyon  strata  in  deposit  ional  M'i|iicnci'  and  in 
fault  contact  with  I'aleoceue  beds. 

I'aleontoliMiy.  The  Cppcr  Crctaecons  a^c  of  the  shale 
a.ssi^'ucd  to  tlu'  Holz  membci'  is  established  by  tlie  am- 
monite /'(((7ii/(/(.s(i(.v  :'  sp.  found  by  I).  M.  Kinney  (oral 
comnuuiication.  lil.'):})  west  of  Kresuo  Canyon  (locality 
31).  Crushed  foraminifera  were  found  alon^-  bedding' 
planes  of  the  llolz  shale,  but  little  identifiable  material 
was  recovered.  Fortunately  locality  16  (fig.  14)  provided 
two  forms  which  M.  C.  Israelsky  (oral  communication, 
Mav  195:))  identified  as  in  CoudkotT's  Cretaceous  zone 
C-l.  GoudkotT  (1<)4:),  p.  fIGO,  !)!)1,  992)  shows  his  G-1 
zone  to  be  of  I'lijier  Cretaceous  age,  and  appai'ently  in 
the  lower  ]iart  of  the  Upper  Cretaceous. 

Ladd  Formation,  Undifferentiated 

A  belt  of  conglomerate,  sandstone,  siltstone,  and  sliale 
in  the  northwest  part  of  the  Corona  South  (|Hadrangie 
is  assignetl  to  the  Tjadd  formation,  undifferentiated. 
These  rocks  apparently  have  the  same  stratigraphic  po.si- 
tioii  in  .space  as  the  Williams  formation  which  in  its  type 
area  in  the  northwestern  Santa  Ana  Mountains  nneon- 
forniably  ovei-lies  the  Ladd  formation  ( I'opciioc,  1987.  p. 
380).  These  rocks  are,  however,  litliologically  dissimilar 
to  the  Williams  formation  as  defined  in  the  northwestern 
Santa  Ana  ^lountains  by  I'openoe  (1937,  p.  380)  and 
later  mapped  by  Schoellhanier  and  others  (1954)  and 
they  seem  best  placed  with  the  Ladd  formation.  Rocks 
designated  as  "Ladd  formation,  undifferentiated"  cro]i 
out  in  a  northwest-trending  strip  extending  from  south- 
east of  Mabey  Canyon  to  Fresno  Canyon  in  the  Black 
Star  Canyon  (piadrangle  and  beyond  to  a  point  within 
half  a  mile  of  Santa  Ana  Canyon.  The  width  of  ontcroji 
ranges  from  about  1,500  feet  southeast  of  .Mabey  Canyon 
to  nearly  5,000  feet  between  Wardlow  and  Fresno  Can- 
yon.s,  shrinking  again  to  about  1,200  feet  west  of  Fresno 
Canyon.  This  unit  probably  has  a  maximum  outcro]) 
thickness  of  about  3,500  feet,  although  there  is  some 
c\idence  of  folding  which  might  substantially  reduce  the 
artnal  thickness. 

The  Ladd  formation,  nnditVcrcntiated.  is  com|)osed  of 
buff  to  gray  colored  sandstone,  cobble  and  small  boulder 
conglomerate,  siltstone  and  shale.  Siltstone  forms  the 
major  unit  but  contains  beds  and  lenses  of  sandstone 
and  conglomerate.  The  sandstone  is  white  to  butf,  rather 
coarse-grained  and  commonly  weakly  cemented  arkose, 
although  locally  it  is  hard  and  cliff-forming.  The  ccni- 
glomerate  is  also  weakly  cemented  and  consists  of  clasts 
of  hai'd  volcanic  rocks,  (piartzite,  and  weathered  slate 
and  other  metasedimentary  rocks,  all  in  a  nuitrix  of  butf 
or  gray  arko.se.  The  meta.sedimentary  clasts  are  appar- 
ently derived  from  the  Bedford  Canyon  formation.  The 
conglomerate  also  carries  numerous  cobbles  aiul  bouldei's 
of  much  weathered  red  and  gray,  coarse-uraine<l,  granitic 
rocks. 

West  of  Fresno  Canyon  tlie  rocks  mapix'd  as  Ladd 
formation,    undifferentiated,    rest    eonformablv    on    the 


Holz  shale  member  of  the  Ladd  formation,  and  in  this 
area  might  be  a  sandy  conglomeratic  zone  in  the  upper 
part  of  the  Holz  shale.  P]ast  of  Fresno  Canyon,  in  the 
Coroiui  South  quadrangle,  the  Ladd  formation,  undiffer- 
entiated, rests  with  fault  contact  on  Baker  Canyon  .sand- 
stone and  conglomerate.  Here  too,  the  Ladd  formation, 
undilfcrentiatcd,  might  be  jiart  of  the  Holz  shale,  al- 
though no  rocks  known  to  be  llolz  are  exactly  similar. 
The  Ladtl  formation,  uuditferentiated,  is  in  fault  con- 
tad   with   tlic  overlying  Paleocene  .Silverado  formation. 

J'dh onloliKjii.  No  fossils  from  the  Ladd  foi'mation, 
niulitfcrentiatcd,  were  collected  by  the  writer.  However,- 
dui'ing  195(i,  Donald  Lamar  (oral  connnnnication,  Oct. 
20,  195())  found  fragments  at  two  localities  of  both 
straight  and  coiled  cephalopods  which  indicate  a  Cre- 
taceous age,  althougli  the  material  is  poorly  preserved. 
This  material  came  from  the  vicinitv  of  the  McKnight 
mine  (north  line  of  NWi  sec.  10, 'T.  4  S.,  R.  7  W.. 
S.B.JI.)  and  from  a  zone  about  2,000  feet  southwest  of 
the  Thomas  clay  mine  (SEj  .sec.  32,  T.  3  S.,  R.  7  W., 
S.1',.AL).  Better  presei'vetl  material,  also  colleeted  by 
Lamar,  from  the  Sky  Ranch  Clay  Company  mine  (East 
pit)  on  the  north  side  (if  Wardh)w  Canvon  (XW,  see. 
4,  T.  4  S..  R.  7  W.,  S.B.M.)  yielded"  the  ammonite 
>^cai)liil(i!  sp. 

Ladd-Silverado  Hiatus 

No  strata  that  could  be  assigned  to  the  Upper  Creta- 
ceous Williams  formation  as  described  on  the  western 
side  of  the  Santa  Ana  Mountains  by  Popenoe  (1937,  p. 
380)  were  found  on  the  eastern  flank  of  the  mountains. 
If  the  Williams  formation  was  ever  present  along  the 
northeastern  margin  of  the  Santa  Ana  Alountains  it 
seemingly  was  early  removed  by  erosion  as  Paleocene 
Silverado  beds  rest  on  Holz  shale.  Baker  Canyon  beds 
or  strata  of  the  Ladd  formation,  undifferentiated.  How- 
ever, an  unconformity  was  not  demonstrated  in  the  field 
and  at  every  place  observed  the  Silverado  formation  is 
faulted  against  the  Ladd  formation.  Nonetheless  the  lack 
of  any  outcrops  of  the  marine  Williams  formation  and 
a  change  to  a  noumarine  depositional  environment  for 
the  lower  part  of  the  Silverado  strata,  later  described, 
suggest  an  unconformity  between  the  Ladd  and  the  Sil- 
verado formations.  Several  miles  west  of  the  mapped 
area,  at  the  crest  of  the  mountains,  the  Silverado  forma- 
tion lies  nnconformably  on  Upper  Cretaceous  sedimen- 
tary i-oeks  (  Sciidellliamcr  and  others,  1954,  p.  69). 

Tertiary  System 

Paleocene  Rocks 

Silverado   Formation 

Brown  to  reddish-brown  or  white  to  greenish-gray  and 
gray  sandstone  which  is  locally  clay-bearing  and  contains 
quartz-rich  facies,  conglomerate,  siltstone  and  silty  olay- 
stone  (figs.  15-20)  crop  out  in  a  broad,  but  irregular 
band,  extending  across  the  area  from  just  east  of  Bed- 
ford Canyon  to  Santa  Ana  Canyon.  The.se  strata  have 
been  assigned  a  Paleocene  age  on  faunal  and  lithologic 
evidence.  The  Paleocene  strata  in  the  Corona  region  in- 
clude sediments  similar  to  those  of  the  Eocene  lone 
formation  of  the  western  Sierra  Nevada  foothills.  The 
distinctive  .sedimentary  rocks  of  both  formations  include 
clays  aiul  (piartz-rich  standstoue  of  economic  importance 
and  anauxite-bearing  sandstone. 
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Kkuhk  I.'i.  Exi)Osiire  of  Silvcruiln  forniiition  sandstone  .-uul  clay 
at  the  Bedford  Canyon  clay  mine  of  GladdinR.  McBean  and  Com- 
pany. Ilornlilende  diorite  (6 1,  a  phase  of  the  Corona  hornblende 
diorite  porphyry,  is  overlain  liy  residnal  red  mottled  clay  (">). 
arkosic  sandstone  (4),  sedimentary  red  mottled  clay  (8),  coarse 
arkosic  sandstone  (2),  anil  sandy  older  alhivinm  (1).  Observer 
faces  .sontlnvest.   I'hotoijniph   tiy  (horye  II.   Clecehiiid. 

Dic'kerson  (1914,  p.  263)  assigned  a  succession  of  fos- 
siliferotis  sedimentary  rocks  in  the  .Santa  Ana  Moun- 
tains to  the  JMartinez  formation,  then  called  lower 
Eocene.  He  reported  these  rocks  to  be  uneonformably 
overlying  the  Chico  group  (Upper  Cretaceous).  Later, 
English  (1926,  p.  19)  mapped  more  completely  the  oc- 
currences of  these  strata  in  the  northern  part  of  the 
Santa  Ana  Mountains.  In  19.35,  Sutherland  (p.  76)  as- 
signed to  the  ^Martinez  formation  clay-bearing  sandstone, 
shale,  and  conglomerate  southwest  of  Corona.  Wood- 
ring  and  Popenoe  (1945)  proposed  the  name  Silverado 
formation  for  these  Paleocene  strata  because  ".  .  .  it  is 
undesirable  and  generally  impracticable  to  attempt  to 
combine  lithologic  and  age  concepts  in  stratigraphic 
nomenclatures  .  .  .".  The  \y\w  region  was  designated 
as  the  area  northeast  of  Irvine  Park  on  the  west  side 
of  the  mountains.  The  writer  follows  Woodring  and 
Popenoe  in  assigning  Paleocene  strata  in  the  Corona 
area  to  the  Silverado  formation. 

Along  the  northeastern  flank  of  the  Santa  Ana 
Mountains  the  Silverado  formation  rests  in  fault  con- 
tact   with    the    Ladtl    f<irmatioii    or    the    Santiago    Peak 


FiorRE  l(i.  Another  exposnre  of  sandstone  and  clay  of  the 
Silverado  formation  at  the  Bedford  Canyon  clay  mine.  Sedimentary 
red  mottled  clay  (C)  is  overlain  by  white  to  bnff  arkosic  sandstone 
(S).  Hrown  older  alhivinm  (Q)  covers  the  Silverado  strata.  Ob- 
server faces  east.  J'hotofjiiiph  hy  (leorgr  B.  Cleveliiiid. 


volcanics  but  in  Teniescal  Wash  it  rests  depositionally 
on  intrusive  rocks  or  on  residual  clay  derived  from 
the  intrusive  rocks.  P''rom  Santa  Ana  Canyon  to  a  lo- 
cality a  short  distance  east  of  Fresno  Canyon  the  Sil- 
verado formation  is  overlain  conformably  by  the  San- 
tiago formation.  West  of  Wardlow  Canyon,  it  is 
overlain  in  fault  contact  by  the  Vaqueros  and  Sespe 
formations,  undifferentiated. 

Sedimentary  rocks  in  the  mapped  area  assigned  to  the 
Silverado  formation  form  a  strij)  parallel  to  the  moun- 
tain.s  and  ranging  in  width  from  less  than  500  feet  east 
of  Bedford  Canyon  to  a  maximum  of  2,500  feet  between 
JIain  Street  and  Tin  ^line  Canyons  and  narrowing  to 
1,750  feet  at  Santa  Ana  Canyon.  The  maximum  true 
thickness  may  ajiproach  2,000  feet  west  of  Wardlow 
Wash.  In  lower  Bedford  Wash,  in  the  eastern  part  of 
the  Coroiui  South  (luailrangle.  the  Silverado  formation 
ha.s  a  maximum  thickness  of  about  200  feet  as  indicated 
by  drill  hole  data.  Generally  poor  bedding  and  the  lack 
of  good  marker  beds,  however,  make  the  determination 
of  attitudes  and  thickness  difficult  and  unreliable.  Com- 
I>lex    faulting    also    greatly    complicates    the    thickness 
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FltaRK  17.  Rpsiilual  red  niottleil  cliiy  (miippcil  with  Silvciailo 
forinatioii)  exixisiMl  ji|i>iij;  nortliwest  siile  of  Hi'dford  Ciiiivon  clay 
mine.  Rod  mot  tied  rcsidiuil  dny  (C)  is  overlain  by  liuff,  medium- 
to  (■(larsc-craini'd  arki>sic  sanilstone  (Si  with  a  thin,  discontinnons. 
pehlilc  i'iinKh)ni('rate  at  ha.<e  (marked  hy  hammer  head);  contact 
is  very  irreynlar.  l>ark  Iens-shai)ed  bodies  (L)  are  red  mottled  clay 
dasts  in  the  sandstone.  Observer  faces  northwest. 

lirobli'iii.  Mort'uver,  the  section  may  be  repeated  by 
foldingr.  Undoubtedly  both  marine  and  nonmarine  beds 
are  present,  apparently  interfingerino;  in  a  eomplex  pat- 
tern which  has  been  further  complicated  by  faultintr. 
The  i)resence  of  local  clay  beds  with  li<rnite  seams  in 
poorly  sorted,  cross-bedded,  coarse-frrained  arkose  and 
a  few  fresh-  and  brackish-water  fossils  indicate  a  non- 
marine  depositional  environment  for  the  lower  part  of 
the  formation.  Marine  fossils  in  hard  leuses  and  in  cal- 
careous concretions  in  moderately  well  sorted  .sandstone 
and  siltstone  indicate  marine  deposition  for  the  upper 
I>art  of  the  formation. 

The  litholojrie  and  faunal  evidence  suggest  that  prob- 
ably the  Silverado  formation  was  deposited  xinder  la- 
goonal  and  near-shore  conditions  along  a  coast  of  very 
moderate  relief.  For  purposes  of  discussion,  the  forma- 
tion is  divided  into  two  members:  a  lower  noumarine 
fre.sh  or  brackish  water  unit  and  an  upper  marine  uiut. 
This  is  done  iirimarily  on  lithologic  grounds,  but  also 
ill  i)art  is  based  on  stratigraphic  jjosition.  These  mem- 
bers, however,  are  not  delineated  on  the  geologic  map  as 
no  adequate  marker  beds  or  other  criteria  w-ere  found 
in  the  field  to  facilitate  mapping  the  two  members. 
Thicknesses  of  the  two  members  could  not  be  measured, 
but  the  nuirine  member  may  represent  most  of  the  Paleo- 
cene  strata. 

Nonmarine   (Lower)   Member 

The  ba.sal  j)art  of  the  Silverado  formation  in  general 
seems  to  be  nonmarine  or  lagooiial.  It  contains  large 
(luantities  of  alumina-rich  clay  and  small  amounts  of 
bauxitic  clay  and  high-silica  "bauxite".  Mining  opera- 
tions have  developed  several  of  the  clay  dcjMisits  and 
a  i|iiartz  sand  deposit  which  has  been  for  many  years 
the  ])rincipal  source  of  sand  used  by  the  gla.ss  making 


iiKlustry  of  southern  C'alifoi-nia.  This  unit  shows  a  rather 
uniform  composition  from  just  east  of  Heilford  Canyon 
to  Mabey  Canyon,  and  generally  has  a  thickness  of  200 
feet  or  less.  Locally  it  is  as  much  a.s  500  feet  thick. 

The  lower  member  is  characterized  by  reddish-brown 
to  grccnish-bntf  claxcy  sandstone,  siltsti ,  or  clay- 
stone  which  commoidy  contain  abundant  i)lates  of  green 
to  greenish-black  and  grayisii-grcen  mica  (biotite  and 
chlorite)  and  jjeariy  gray  anauxite  (clay  mineral  formed 
by  the  alteration  of  biotite).  In  places  in  the  sandstone 
and  silt.stone  tiie.se  platy  minerals  are  so  numerous  and 
well  aligned  as  to  give  the  rocks  a  schistose  or  foliated 
apfx'arance  like  that  of  a  decomposed  mica  .schist.  The 
.siltstone  and  claystone  are  generally  thinly  laminated 
and  fi.ssile.  Similar  micaceous  and  fissile  siltstone  crops 
out  for  a  short  distance  east  of  Santa  Ana  Canyon.  Scat- 
tered Icnsing  seams  of  lignite  occur  in  the  alumiiiarich 
clay  zones,  near  the  base  of  the  Silverado  strata. 

Locally  the  basal  part  of  the  lower  member  of  the  Sil- 
verado formation  is  a  thin  red  cobble  conglomerate.  On 
the  ea.st  side  of  Ilagador  Canyon  and  near  Santa  Ana 
Canyon  this  conglomerate  is  probably  about  twenty  feet 
thick.  It  consists  of  small  to  medium  cobbles  set  in  a 
matrix  of  reddisli-bnrt'  to  gray  arkosic  grit  and  is  rather 
well  indurated.  The  cobbles  are  mostly  sub-rounded ; 
many  are  hard  metamorphic  and  volcanic  rocks;  granitic 
clasts  are  rarer  and  generally  decomposed. 

The  lower  member  contains  the  1-  to  10-foot  thick  (per- 
hajxs  as  much  as  30  feet  thick  in  places)  economic  sedi- 
mentary clay  beds  of  the  Silverado  formation.  These 
beds  consist  of  relatively  high-grade,  reddish-brown  piso- 
litic  sandy  clay,  red  mottled  clay,  and  white  to  brownish- 
gray  eonchoidally-fracturing  kaolinite.  In  general,  how- 
ever, the  clay  does  not  have  the  yellowish  to  gray  or 
brownish-gray  to  olive  brown  color  and  similarly  colored 
abundant  pisolitics  of  the  true  Claymont  clay  bed  de- 
scribed by  Sutherland  (1!)35,  pp.  79-81)  and  Woodring 
and  Popenoe  (194."))  in  the  western  and  northwestern 
Santa  Ana  Mountains.  Woodring  and  Popenoe  (19-15.) 
named  the  Claymont  clay  bed  with  the  type  locality  on 
the  Claymont  property  of  Gladding,  McBean  and  Com- 
l)anj'  near  the  crest  of  the  divide  at  the  head  of  Coal 
Canyon,  about  two  miles  south  of  the  west  end  of  the 
Santa  Ana  narrows  map  area.  In  the  Corona  South  quad- 
rangle pisolitic  clay,  somewhat  similar  to  the  Claj'mont 
clay  bed,  crops  out  in  a  few  places  between  Wardlow 
aiul  Ilagador  Canyons,  in  isolated  outcro])s  between 
Ilagador  and  Main  Street  Canyons,  in  one  small  exposure 
on  the  east  side  of  Bedford  Canyon,  and  in  a  clay  pit 
in  lower  Bedford  Wash  opened  by  Gladding,  McBean 
and  Company  in  1955.  Drilling  indicates  thus  pisolitic 
clay  zone  underlies  a  large  part  of  lower  Bedford  Wash. 
The  pisolitic  clay  evidently  occurs  only  as  pockets  or 
lenses  within  buff  or  gray  sandy  claystones  and  red  mot- 
tled clay  which  form  the  bulk  of  the  clay  deposits.  All 
of  the  occurrences  of  pisolitic  clay  appear  to  be  near  or 
at  the  base  of  the  Silverado  formation  but  poor  expo- 
sures make  measuring  sections  imj)ractical.  According  to 
Woodring  and  Po]ienoe  (1945)  the  Claymont  clay  bed 
is  65  to  140  feet  above  the  base  of  the  Silverado  forma- 
tion in  measured  sections  a  few  miles  west  and  south- 
west of  the  C'orona  area.  (!ray  to  black,  finely  dissemi- 
nated carbon  in  various  proportions  is  associated  with 
the  clays  and  in  some  places  is  concentrated  in  lenses  or 
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Figure  18.  Gentl.v  dipping  gray  micaceous  sandstone  (S)  and  dark  red  mottled  sandy  clay 
((')  of  the  Silverado  formation  overlain  liy  older  alluvium  (A),  contact  marked  by  hammer. 
Exposed  7  miles  southeast  of  Corona  in  cut  on  State  Highway  71.  Observer  faces  west. 
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Typical  Silverado  formation  conglomeratic  sandstone.  Exposure  along  east  side 
Hagador  Canyon,  tjuarter  (in  circle)  gives  scale.  Observer  faces  east. 
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poi'kt'ts  of  soft  ^■ml].  Tlie  clay  beds  in  {reiioral  have  little  area  because  it  rests  on  itrneous  basement  roeks  or  on  a 
continuity  and  are  not  necessarily  connected  to  one  an-  thin  red  mottled  residual  clay  zone.  However,  it  is  not 
other.  Whether  or  not  the  clay  beds  are  repeated  by  necessarily  equivalent  to  the  basal  clay-bearin;^  member 
foldinpr  and  faulting,  or  are  orifjinal  pockets  that  appear  which  crops  out  to  the  northwest  alonj,'  the  margin  of 
intermittently  both  horizontally  and  vertically  in  the  the  Santa  Ana  Mountains  and  probably  is  equivalent  in 
basal  jiart  of  the  seciuenee  is  not  known.  Whatever  the  age  to  the  strata  that  lie  just  above  the  lowermost  sandy 
orifrinal  disposition  of  the  clays,  they  are  now  so  dis-  clay  and  sedimentary  retl  mottled  clay  zones, 
turbed  by  faultin-  and  probably  by  foldni-  in  most  Marine  (?)  (Upper)  Member 
places  that  niinnig  operations  arc  nidced  (lifhcult.  these  i  ,  ,  •.  .,  r,-,  ,  ^  ... 
clavs,  more  fullv  desc^ribed  under  economic  -cologv,  are  -),l^"^-i'  the  basal  unit  the  Silverado  formation  is  gen- 
believed  to  be  (ierived  from  transported  material  which  ^'''^  l-^-  »  ^'0'"-se,  weakly  indurated,  white  to  gray  and 
originallv  formed  in  place  as  a  residual  weathered  de-  yellow-brown  to  butT  and  tawny  unit  composed  of  silt.- 
posit.  The  clav  beds  are  ordinarilv  overlain  bv  grav  to  ^tone,  sandstone,  conglomeratic  sand,  and  conglomerate. 
buflF  shale  which  at  maiiv  places  is  .stained  red  or  pink  This  unit  crops  out  from  He.ltord  Canyon  to  Santa  Ana 
bv  iron  oxide.  In  ad.lifion  to  the  higher-grade  clavs.  ^,t'"-\""'  **'"!  'T'^'^'f^  ""  maximum  outcrop  width  west  of 
bnck-rcd  to  reddish-brown  or  orange-brown  and  grav  Wardlow  ^^  as^h  where  it  probably  has  a  thickness  of 
sandv  clavs  are  ahundantlv  exposed.  "  1.500  to  2.0(^0  feet.  ,  .  u  ,  , 
R^d  mottled  clav  ranging  in  thickness  from  5  to  2U  ^he  conglomerate  is  composed  mostly  of  subrounded 
c  .  ...  J-  ■.•  V,  t  „i  I  4-  *  ,1  •  1  cobbles  01  vo  came  rocks  but  includes  rarer  metamorphie 
feet,  with  a  di.seontinuous,  but  as  much  as  4-toot-tiiick  ,           •.•,,,           i       .•           i-        ^              i     • 

■    ,.*•                 *   ♦!      *         ■           „     1    ■      »i      r'i,ii;  a'ld  granitic  cobbles  and  a  tew  sedimentarv  roeks  in  an 

pisolitie   zone  at   the  top,   is  exposed   in   the   (iladding,  ,    ^.          ^  •      i.  i       n           .   •       u     i  i    "                i 

fir  II              1  /.                   :,.  ;     t„         tj>    if     i  "w    1    Ti  •  arkosic  matrix.  It  loca    v  contains  boulders  as  much  as 

McBean  and  Companv  pit  in  Lower  Bedford  \\  ash.  Ihis  .,...■,•        .       rr.i      "        ■            .     •                 i 

1                        f        1     '    ♦*!    1     1        •     „    •  1..  1    •          ■   :.  -J  it't't  in  diameter.  Ihe  conglomerate  in  general  appears 

lower   zone   ot    red   mottled    clav    is    resulual    m    origin  ^     „          ,            .     ^,             ,  *"           ,  ^         ",        , ,  ,  ^' 

,          ,       ,               .q   •   »     *i     "       u       ]   r<             1  to  iorm  lenses  in  the  sand  or  sandstone.  A  pebble  count 

and  grades  downward  into  the  unaltered  Corona  liorn-  i       ^      i       i-..      •     ..        ^     ^  .i,          ..i.      5         to* 

,,      r               ]•     •.             1           Ti      .          *•  .1             11  made  at  a  locality  just  east  of  the  south  edge  of  Santa 

blende  granodiorite  porphvrv.    Ihe  toi)  oi   the  resKlual  .        ,,             r             o    u     o  r     *        c         c          n  •    j 

,       ■    "^          .q   1  .•               •   '         4-           II-            1   ■  Ana  Canyon  from  a  2-  bv  3-foot  surface  of  a  well-indu- 

clav  IS  an  undulating  erosion  surtace  which  is  overlain  .^  j  i              u  i,         j      "  n      uui            i            *       •  1 1  j 

.     ■     .,•                K  *     1-  *    *  ti,-  1       f  .            .     I    «      1  rated  large  pebble  and  small-cobble  conglomerate  yielded 

by  a  thin  zone,  5  to  Jo  feet  thick,  of  tawny  to  butt  col-  th    f  tl     •       • 

ored,   coarse,   weakly    indurated   arkose    which   contains  "' 

much   mica   and   abundant    pearly   gray   anauxite.    Red  Rook  type                                          Xuinl...r    iVnent 

mottled  sedimentary  clav  ranging  from"  10  to  I.t  feet  in  Oranite  or  quartz  m.m/.onite (i  (i 

thickness  overlies  tlie  arkose.  The  top  of  the  sedimentary  <^='"'""'''  "■•  """'='  mon^onite  aplite 10  U 

clay  is  a  gray  to  buff  or  tawny  colored  pisolitie  zone  from  Total  plutonic 16  17 

1  to  5  feet  thick  which  in  places  is  bleached  to  nearly  Rhyoiite  or  quartz  latitc 2.5  27 

white.  The  sedimentary  clay  seijuence  is  overlain  by  10  Amlesite 3.3  3."> 

to  100  feet  of  buff  to  gray  and  white  coarse  arkose  which  t     i      i      •                                                      ~            ~, 

contains  abundant  gravish-green  mica  and  pearly  gray  ^       '*"'  ^°  "^"""^                                                 " 

,o        n         ^-'  ^c     IT  \  I-         J    ^      J  Quartzite   2  2 

anauxite.    (bee  figs,   lo,   16,   17.)  indeterminate  metamorphie 1  1 

East   of  Bedford   Wa.sh   and   along  both  sides  of   State  Granite  or  quartz  monzonite  gneiss 12  Vi 

Highway  71  gentlv  dipping,  coarse,  poorly  consolidated  —             — 

and  rather  pure,  white  quartz  sandstone  apparently  rep-  ,      '^°''''  metamorphie  l.^i  16 

resents  the  lowest   part   of  the  Silverado  formation   in  !>-i'idstone    ^  ^ 

that  area.  This  sandstone  is  distinctive  as,  in  general,  it  Total  sedimentary  5  .") 

contains  numerous  green  to  greenish-black  and  grayish-  Grand  total 5)4  kh) 

green  mica  plates  and  pearly  gray  anauxite  plates  and 

in  a  few  places  has  somewhat  of  a  schistose  appearance.  This  pebble  count  is  typical  of  much  of  the  Paleocene 
Where  this  sandstone  is  well-exposed  in  the  Owens-Illi-  conglomerate  along  the  northeastern  flank  of  the  Santa 
nois  Cilass  Company  ciuarry  west  of  the  liighway,  how-  Ana  ]Mountaiiis.  The  liigh  percentage  of  red  and  purple 
ever,  it  ranges  widely  in  composition  and  contains  lenses  volcanic  clasts  in  this  conglomerate  is  suggestive  of  the 
of  grayish-green  sandy  clay  and  micaceous  fissile  silty  upper  Eocene  to  lower  Miocene  Sespe  formation  de- 
claystone  as  well  as  mica-free  pockets.  The  sandstone  is  scribed  elsewhere  in  this  report.  However,  the  strati- 
coarse-grained,  thin-bedded  and  locallj'  cross-bedded.  graphic  relations  of  these  beds  strongly  suggest  a  Paleo- 
Some  of  it  is  poorly  sorted  and  contains  scattered  smooth  cene  age. 

and  rounded  walnut-sized  pebbles.  A  water  well  (No.  1,  The  lowermost  sand  and  sandstone  unit  of  the  upper 
fig.  45,  Mineral  Deposits  Section)  is  reported  to  have  member  of  the  Silverado  formation  is  characterized  by 
penetrated  about  100  feet  of  these  sedimentary  rocks  numerous  angular  clasts  of  siltstone  which  contain  much 
and  bottomed  in  hard  bedrock.  Apparently  the  bedrock  grayish-green  mica.  Evidently  the  siltstone  clasts  rep- 
is  a  very  feldspathic  biotite  diorite  with  a  marked  planar  resent  a  reworking  of  micaceous  siltstone  from  the  lower 
structure  as  is  shown  by  a  dimensional  alignment  of  the  member,  probably  when  the  change  from  nonmarine  to 
feldspar  laths  and  apparently  also  by  the  mica.  A  sec-  marine  deposition  occurred.  Although  no  line  can  be 
end  water  well  (Xo.  2,  fig.  45,  Mineral  Deposits  Section)  drawn  in  the  field  to  mark  this  change,  the  beds  assigned 
is  reported  to  have  gone  325  feet  in  loose  .sands  and  to  to  the  upper  member  are  believed  in  general  to  represent 
have  bottomed  in  biotite  quartz  monzonite  (oral  com-  marine  sedimentation,  as  these  rocks  are  moderately  well 
munication.  A.  ().  Woodford,  May  1953).  This  silica-rich  sorted  and  bedded  and  in  a  few  places  contain  marine 
§andstone  is  believed  to  represent  the  basal  part  of  the  fossils  in  hard,  somewhat  limy  lenses  and  in  calcareous 
Silverado  formation  in  the  Temescal  Canyon  part  of  the  concretions. 
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FiGi'RK  20.     Vertical  siltstone  and  claystone  of  the  Silverado  formation.  Exposure  at  the 
Thomas  ela.v  deposit,  east  pit.  west  of  Wardlow  Wash.  Observer  faces  east. 


Buff  to  brown  and  gray  silty  clay.stone  irre>;ulaiiy 
intercalated  with  clayey  .siltstone  comprise  the  upper 
part  of  the  upper  member.  These  beds  are  somewhat 
fissile  and  commonly  contain  abundant  mica  plates,  but 
do  not  have  the  "schistose"  ajipearance  that  is  typical 


of  the  lower  member,  previously  described.  The  claystone 
and  siltstone  appear  to  occur  in  lenticular  bodies  al- 
thoufrh  they  may  have  thicknesses  of  from  500  to  1,000 
feet.  Their  exact  stratigraphic  position  is  not  known, 
but  along  the  east  side  of  Fresno  Canyon  thev  seem  to 


Fossil  localities  (shown  on  plates  1,  3) 

Genus  and  species 

21** 

7* 

8* 

92* 

103* 

29'* 

Brachysphingus  ?  sp. 

X 

Crassatella  branneri  ?  Waring 

X 

Crasaatellites  ?  sp. 

X 

Glycymeris  veatchii  major  Stanton 

X 

Ostrea  sp. 

X 

Pholadomya  sp. 

X 

Priscoficns  robiistus  ?  (Weaver) 

X 

Surcula  merrianii  ?  Dickerson 

X 

Tellina  ?  sp. 

X 

Turritella  infragranulata  ?  Gabb 

X 

X 

Turrilella  pachecoensia  Stanton 

X 

X 

Turritella  cf.  T.  paehecoensis  Stanton 

X 

Venericardia  ?  sp. 

X 

1  Identified  by  \V.  F.  Pupenoe 

2  riieckert  by  J.  G.  Vedder 

=  Idemlded  by  Ralph   B.  Slenait 


•  Plate  1 
••  Plate  3 


Fkukk  21.      Paleocene   famuli    list. 
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be  ill  till'  uppermost  part  lA'  llir  s((|iiriicc.  The  strati- 
•:riiplii<'  sccjuciicf  t'roiii  lidttnui  lo  toj)  of  llic  upper  iiicni- 
ber  of  the  Silvcriido  t'driiuitidii  is  not  exposed.  Scattered 
bits  ot' eireliiiistaiitial  I'xideiice,  liowever,  sii<:fi('st  a  lower 
sandstone,  a  middle  eoiifrl'Hiieratie  sandstone  and  an 
upper  sandstone  and  .siltstone. 

Xunierous  exposures  of  briek-red  or  red<lisli  iirowii 
sandy  elay  are  found  in  tbe  upper  ineniber,  apparently 
at  several  stratij,'rai)bie  positions.  In  ijreiieral  tliese  elays 
are  eontined  to  narrow  zones  and  do  not  appear  to  be 
litliolo^'ieally  the  same  as  those  of  the  lowei'  member. 
Most  of  these  elay  exposures  are  aloiifr  minor  faults  and 
are  interpreteil  as  fault  jroujje. 

I'alcontiildc/y.  Fossils  were  eolleeted  from  the  Silver- 
ado formation  at  several  localities  (fifj.  21)  and,  of  the 
species  identified,  TurriicUn  jificlKcooisis  Stanton  is  the 
principal  L'uide  fossil.  W.  P.  I'opcnoe  examined  a  eol- 
leetion  made  by  J.  E.  Schoellhamer  at  locality  2  south 
of  Santa  Ana  Canyon  in  the  west  jjart  of  the  Santa  Ana 
narrows  map  area  (pi.  8)  and  rejiorted  the  afre  as  Paleo- 
oene.  Several  well  preserved  Tnrritellas  were  collectetl 
by  the  writer  and  H.  P.  Yerkes  fi-oni  a  lar^e  limy  con- 
cretion intercalated  with  fissile  elaystone  in  the  Thomas 
clay  deposit  west  pit  (locality  29).  These  specimens  were 
identified  as  TnrritcUa  ef.  pachcc(i<  iisis  Stanton  by  Ralph 
B.  Stewart,  Paleontology  and  Stratijirajihy  Branch, 
U.  S.  (ieolofjieal  Survey,  (oral  communication,  J.  E. 
Sehoellhamer,  March  1955).  Althou';li  the  specimens  are 
incomplete,  Stewart  found  them  better  preserved  than 
the  type  specimen  from  Pacheeo,  and  placed  the  modify- 
ing; cf.  in  the  identification. 


the   Corona   South 
joinin"'  Santa  Ana 


Eocene  Rocks 

Santiago  Formation 

Eocene  rocks  do  not  crop  out  in 
quadran<rle  but  are  jiresent  in  the  at 
narrows  map  area  two-fifths  of  a  mile  to  the  west.  Wood- 
rin>:r  and  Popenoe  (1945)  named  sedimentary  rocks  of 
Eocene  age  a  few  miles  to  the  west  in  the  northwestern 
Santa  Ana  ^lountains  the  Santiago  formation.  These 
Eocene  deposits  were  earlier  called  the  Tejon  formation 
bv  Dickerson  (1914,  pp.  257-274)  and  also  bv  English 
(192(i,  pp.  19-22). 


-y«» 
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FKaitK  22.  Iiitcrlx'dded  sandstone  and  siltstone  of  the  Santiago 
formation.  Exposed  in  cnt  on  State  Highway  IS,  a  third  of  a  mile 
east  of  Green  River  f'amp.  Observer  faces  south. 


A  band  of  Eocene  (  ?)  sandstone,  siltstone,  and  cobble 
conglomerate,  ranging  from  200  to  800  feet  in  width, 
extends  for  about  1 '|  miles  southeast  from  Santa  Ana 
Canyon  aei'o.ss  Fresno  Canyon,  along  the  northeast  mar- 
gin of  the  Black  Star  Canyon  (piadrangle.  Fossil  evi- 
dence at  two  localities,  colh-eted  by  other  workers, 
indicates  the  Eocene  age  of  tliese  beds.  Also,  these  rocks 
are  lithologicall\'  similar  to  those  of  the  Santiago  forma- 
tion mapped  by  Schoellhamer  and  others  (1954)  to  the 
west  in  the  Santa  Ana  Mountains.  These  beds,  however, 
arc  scjiaratctl  only  tentatively  from  the  Paleocene  rocks 
on  the  Santa  Ana  narrow^s  area  geologic  map.  The 
Eocene  age  is  based  on  conflicting  and  somewhat  indefi- 
nite faunal  evidence,  discus,sed  below,  and  no  continuous 
marker  beds  suitable  for  sei)arating  the  Paleoeent!  and 
Eocene  rocks  were  found,  but  on  the  east  side  of  Fresno 
Canyon  and  east  of  State  Highway  18  a  well-cemented 
cobble  conglomerate  mav  mark  tbe  base  of  the  Eocene 
beds. 

The  Santiago  formation  a|)parently  rests  with  con- 
formable, gradational  contact  on  strata  of  the  Silverado 
formation  and  is  conforiiiably  overlain  by  the  \'a(|neros 
;ind  Scspe  foi'inations,  undifferentiated   (fig.  24). 

Paleoiifology.  At  the  east  margin  of  Santa  Ana  Can- 
yon, just  east  of  State  Highway  18,  fossil  locality  1  is  in 
a  hard,  limy  bed  within  a  weakly  cemented  siltstone 
which  also  contains  locality  15.  About  20  poorly  pre- 
served impressions  of  mollusks  were  collected  at  locality 
1,  and  possibly  belong  to  the  fauna  of  the  Santiago  for- 
mation. M.  C.  Israelsky  examined  a  microfauna  from 
locality  15  and  reported  :  "Zone  A-1  or  A-2  oi  (ioudkoff. 
We  may  assume  it  is  above  the  Sipliocicncrinoidcs  zone. 
On  a  negative  basis  it  may  be  A-2".  Goudkotf  (1945,  p. 
956-983)  indicates  that  lie  considers  the  A-1  and  A-2 
zones  to  be  pre-Martinez  Paleocene,  and  that  the  A-2 
zone  is  immediately  above  the  Upper  Cretaceous.  The 
Siphugitirrinoidcs  zone  does  not  extend  above  the  Upper 
Cretaceous. 

W.  P.  Popenoe  examined  material  collected  by  G.  S. 
Hilton  (1950,  map,  locality  95)  at  a  locality  approxi- 
mately half  a  mile  east  of  locality  1.  Unfortunately  the 
writer  was  unable  to  recover  this  locality.  However, 
Popenoe  (oral  communication,  1953)  reports  two  mol- 
lusks, Anipulliiia  '!  sp.  indeterminate  and  Plagiucardiiim 
breiverii  1  (Gabb),  and  says: 

"Probably  middl(>  Eocene — exact  horizon  not  determin- 
able. I  shoukl  consider  it  as  neither  Cretaceous  or  Paleo- 
cene, but  ]irohalily  somewhere  in  the  middle  Eocene. 
There  is  nothing  like  the  pelecypod  listed  above  from 
the  Cretaceous,  but  these  are  common  in  the  Eocene". 

A  second  locality  also  not  visited  by  the  writer,  but 
reported  to  be  about  half  a  mile  east  of  Fresno  Canyon, 
yielded  specimens  which,  according  to  J.  E.  Schoell- 
hamer (oral  communication,  1957)  are  tentatively  ident- 
ified as  TurritcUa  hiiiraldana.  In  the  Los  Angeles  Basin 
this  Turritella  is  listed  by  Xatland  and  Kothwell  (1954, 
]).  40)  as  an  Eocene  guide  fossil. 

Upper  Eocene  ♦o  Lower  Miocene  Rocks 

Vaqueros  and  Sespe  Formations,  Undifferentiated 

Maroon,  red,  buff,  gray  and  grayish-green,  coarse 
sandstone  and  conglomerate,  fo.ssiliferous  in  a  few  places, 
and  containing  a  minor  amount  of  siltstone,  crop  out  in 
discontinuous  i)atehes  from  the  southeastern  extremity 
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of  the  area  to  Scully  Hill,  north  of  Santa  Ana  Canyon. 
On  litholofric  and  faunal  evidence  these  rocks  are  as- 
signed to  the  nonfossiliferovis  Sespe  formation  and  the 
fossiliferoiis  marine  Vaqueros  formation.  They  are 
mapped  as  the  N'aqueros  and  Sespe  formations,  undiffer- 
entiated, as  tile  Sespe  strata  firade  both  upward  and 
laterally  into  the  Va(|ueros  strata.  These  two  formations 
are  connnonly  mapped  as  a  sinjile  unditferentiated  unit 
elsewhere  in  tlie  northwestern  Santa  Ana  Mountains 
(Enjili.sh.  1926;  Woodrinjr  and  Popenoe,  1945;  Sehoell- 
liamer  and  others,  1954). 

W.  L.  Watts  in  1897  designated  as  the  Sespe  brown- 
stone  formation  rocks  of  continental  origin  that  occur  in 
the  region  of  Sespe  Creek,  Ventura  County.  In  1924, 
W.  S.  W.  Kew  changed  the  term  to  Sespe  formation. 
The  Sespe  formation  was  recognized  in  the  northwestern 
Santa  Ana  Mountains  by  English  (1926)  and  later  also 
was  described  by  Woodring  and  Popenoe  (1945).  The 
Sespe  beds  in  the  Santa  Ana  Mountains  have  yielded 
no  fossils,  but  probably  range  in  age  from  late  Eocene 
to  eai-liest  Miocene  (Woodford  and  others,  1954,  p.  69). 

In  1904,  H.  Hamlin  applied  the  name  Vaquero  .sand- 
stone to  fossiliferous  marine  sandstone  in  an  area  in 
Monterey  County,  California.  Dickerson  (1914)  listed  a 
Vaqueros  fauna  from  the  Santa  Ana  Mountains.  Later, 
Loel  and  Corey  (1932,  pp.  51-60)  described  the  Vacpieros 
fauna  of  the  Santa  Ana  Mountains  more  completely.  H. 
G.  Schenck  in  1935  redefined  the  formation  and  sug- 
gested the  term  Vaqueros  group.  In  the  Santa  Ana 
Mountains  the  Va<|ueros  formation  of  early  Miocene  age 
overlies  the  Sespe  formation  and  also  intertongues  with 
it   (Woodford  and  others,  1954,  p.  69). 

In  the  Corona  area  the  Sespe  and  Va(iueros  forma- 
tions of  noinnarine  and  marine  strata  so  intricately  inter- 
finger  that  the  writer  was  unable  to  map  them  as 
separate  units.  The  nonfossiliferous  and  apparently  non- 
marine  Sespe  formation  is  recognized  on  a  lithologic 
basis,  whereas  the  presence  of  probable  Vacpieros  beds 
is  indieated  by  lithology  and  by  fossil  locality  5  which 
yielded  a  large  a.ssemblage  of  poorly  preserved  marine 
megafossils.  These  fossils,  which  include  manv  fragments 
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FlGi'RF.  2."?.  Red  coiislonieriite  of  the  Vaqueros  and  Sespe  for- 
mutiims,  niulifferentinted.  Exposed  in  put  on  State  Highway  IK. 
tiveeiKhth.s  of  a  niile  ea.'^  of  (ireen  Itiver  ("amp.  Oh.seiver  faces 
northwest. 
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Figure  24..    Depositional  contact   (marked  b.v  liammer)   between 
conglomerate  of  the   Vaqueros  and   Sespe   formations,   undifferenti- 
ated   and    Santiago    formation    siltstone.    Heds    dip    steeply    to    the    ■ 
left.  Roadcut  on  State  Highway  1>S  half  a  mile  east  of  Green  River 
("amp.  Observer  faces  southeast. 

of    thick-shelled    oysters,    are    contained    in    a    weakl.v 
cemented,  buff,  fine-grained  sandstone  bed  which  aver-  ■ 
ages  2  feet  in  thickness  and  is  exposed  for  about  200  , 
feet.  Precise  identifications  have  not  been  made  but  the  ' 
collection  as  a  whole  indicates  an  earl.v  Miocene  or  lower 
middle  Miocene  age  (oral  connnunication  J.  G.  Vedder, 
Jan. 1957). 

Most  of  the  area  between  Brown   Canyon  and  Bed- 
ford   Canyon    is   underlain    bv    Vaqueros-Sespe    red    to  | 
maroon,  white  or  grayish-green  conglomeratic  sandstone 
and  minor  beds  of  buff  siltstone.  On  the  south  these  rocks  ; 
rest  in  fault  contact  against  metasedimentary  rocks  of 
the  Bedford   Canyon   formation.   They  apparently  con- 
formably overlie  Paleocene  sandstone  on  the  northeast. 
The  driller's  log  from  well  No.  4  (fig.  45,  Mineral  De- 
IHisits  Section)   indicates  that  nearly  1,000  feet  of  flat-  ■ 
l.ving  Vaqueros-Sespe  strata  were  penetrated  before  en- 
tering probable  Paleocene  strata. 

In   the   Santa   Ana   narows  area    (fig.   24)    Vaqueros-  : 
Sespe  strata  apparently  rest  unconformabl.v  on  the  San-  . 
tiago   formation   and   are   in   fault   contact   against  the 
Silverado   formation   west  of  Wardlow   Wash.    East  of 
Fresno    Canyon    Vaqueros-Sespe    beds    are    overlain    in 
fault  contact  by  platy  shale,  sandstone  and  conglomerate 
of  the  upper  Miocene  Puente  formation.  Vaqueros-Sespe  ■ 
beds   are   also   expo.sed   along   the   southern    margin   of , 
Scully  Hill.   At   one   place   there   they   lie   conformably 
below  middle  Miocene  Topanga  sandstone  and  there  is  . 
a  small  sliver  resting  in  fault  contact  with  Toj)anga  beds. 

Weakly  indurated  massive,  gray  to  gra.vish-green,  ma- 
roon and  reddish  sandstone,  siltstone,  conglomerate,  and 
conglomeratic  sandstone  crop  out  continuou.sly  from 
Wardlow  Wash  west  to  Fresno  Canyon  and  contiiuie 
west  of  Fresno  Canyon  for  ncarlj-  half  a  mile  and  thence 
extend  beneath  terrace  deposits.  These  strata  show  a 
maximum  exposed  thickness  of  2,300  feet  at  a  locality 
east  of  Fresno  Caii.von.  Generall.v  indistinct  bedding  and 
discordant  attitudes  make  the  calculation  of  thickness 
(lifiHcult.  Vaqueros-Sespe  beds  also  are  exposed  in  the 
road  cut  along  State  Highwa.v  18  southwest  of  Prado 
nam.  Here  this  unit  consists  of  a  massive,  red  to  red- 
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blown  t-obblc  and  lionldcr  conglomerate  (fip.  23)  but  to 
the  north  anil  also  to  the  west  on  Seully  Hill  aeross  the 
Santa  Ana  Hiver  it  is  mostly  a  very  weakly  indurated 
red  arkosie  sandstone  with  eonirlomeratie  lenses.  The  red 
sandstone  here,  and  eastward  to  Wardlow  Wash,  and 
the  red  to  {jrayish-fjreen  sandstone  east  of  liedt'ord  Can- 
yon resemble  Sespe  strata  a  few  miles  to  the  west  and 
southwest  where  the  Ses])e  formation  is  well  exposed  and 
has  been  mapped  by  Sehoellhamer  and  others  (1954). 
The  conglomerate  is  characterized  by  rounded  to  sub- 
rounded  cobbles  and  boulders  of  red  and  dark  purple 
volcanic  rocks  set  in  a  poorly  indurated  matrix  of  red 
ami  frrayish-frreen  ai-kosic  sand.  The  volcanic  idasts  form 
as  much  as  70  percent  of  the  cont;lomerate. 

The  Vaciueros-Sespe  sandstone  and  eonfilomeratic 
santlstone  are  poorly  consolidated  and  erode  easily.  They 
typically  have  a  i)utTy  or  hackly  appearance.  They 
weather  characteristically  to  form  dee]),  tinted,  irregular 
and  ragged  gullies.  The  weathered  surface  is  colored  a 
distinctive  and  pecidiar  reddish-gray,  and  locally  is 
greenish. 

The  Vaqueros-Sespe  .strata  appear  to  represent  a  pe- 
riod of  transition  from  nonmarine  to  marine  depositional 
environment.  Possibly  these  beds  accumulated  along  the 
margin  of  a  subsiding  or  fluctuating  basin. 

Miocene  Rocks 

Topanga  Formation 

Buff  and  brown  sandstone  and  conglomerate,  w^hich 
crop  out  along  the  southern  margin  of  Scully  Hill,  are 
here  assigned  to  the  marine  middle  Miocene  Topanga 
formation  on  the  basis  of  lithologic  similarity  to  fossilif- 
erous  Topanga  strata  a  few  miles  to  the  west  in  the 
southern  Puente-Chino  Hills.  Similar  strata  also  are 
exposed  over  an  area  of  about  half  a  scjuare  mile  in 
El  Cerrito  Hills,  southeast  of  Corona. 

In  1923,  W.  S.  W.  Kew  named  the  Topanga  forma- 
tion from  exposures  in  Topanga  Canyon  in  the  Santa 
.Monica  Mountains.  English  (1926,  map)  assigned  the 
middle  Miocene  sedimentary  rocks  of  the  Santa  Ana 
Moiuitains  and  the  southern  Puente-Chino  Hills  to  the 
Topanga  formation  and  mapped  this  formation  on 
Scully  Hill  in  the  Santa  Ana  narrows  area  and  on  the 
western  tlank  of  the   Santa  Ana   Mountains. 

The  Topanga  formation  on  Scully  Hill  is  mostly  a 
buff  and  tawny  to  white,  medium-grained,  arkosie  sand- 
stone. It  is  well  indurated  and  well  bedded,  and  is  inter- 
bedded  with  cobble  conglomerate.  This  buft'  sandstone 
is  blocky  and  cliff-forming,  and  at  Scully  Hill  has  a 
ma.ximnm  thickn(>ss  of  about  800  feet.  The  Topanga 
formation  conformably  overlies  Vaqueros-Sespe  beds 
and  is  apparently  unconformably  overlain  by  La  Vida 
(Lower  Puente  formation)  siltstone.  No  fossils  were 
found. 

In  El  Cerrit((  Hills,  which  lie  southeast  of  Corona 
west  of  Temescal  Canyon  and  north  of  Bedford  Wash, 
butf  and  bi'own  siltstone  and  shale,  diatonuu'cous  in  a 
few  places,  with  subordinate  sandstone  and  conglomerate 
crop  out  (fig.  25).  These  outcrops,  which  form  a  rec- 
tangular patch  about  1  mile  long  and  half  a  mile  wide, 
are  assigned  to  the  Topanga  formation  on  the  basis  of 
lithologic  and  faunal  evidence.  Indistinct  bedding  and 
poor  exposures  hinder  the  accurate  measurement  of 
thickness,  but  the  actual  thickness  probably  lies  within 


Figure  25.  Interliedded  saiid.v  Odhblp  conKloiiiprate  and  ooii- 
Klomeratic  sandstone  of  the  Topanga  formation.  Kxposed  in  stream 
liank  at  the  east  edge  of  El  Cerrito  Hills. 

the  range  of  750  to  1,000  feet.  Incomplete  records  from 
a  wildcat  well,  drilled  vears  ago  southwest  of  State 
Highway  71,  suggest  that  from  800  to  980  feet  of  To- 
panga beds  were  penetrated.  The  lower  part  of  this 
thickness,  however,  may  have  been  Vaiiueros-Sespe 
strata.  In  El  Cerrito  Hills  the  Topanga  formation  ap- 
parently rests  unconformably  on  Silverado  sandstone. 
Here  the  Vaqueros  and  Sespe  formations,  iinditferen- 
tiated,  may  be  either  overlapped  by  the  Topanga  for- 
mation or  were  removed  by  pre-Topanga  erosion. 

Paleontologti.  Fragmentary  and  poorly  preserved 
megafossils  were  collected  from  a  luimber  of  places 
southwest  of  State  Highway  71  along  the  Metropolitan 
Water  District  pipe  line,  but  could  be  dated  only  as 
Miocene.  These  are  apparently  shallow-water  forms. 

Microfossils  were  collected  from  localities  2.'5,  27  and 
30  (fig.  30).  An  excellent  fauna  was  provided  by  local- 
ity 30,  collected  from  a  siltstone  well  exposed  in  a  .Met- 
ropolitan Water  District  pipeline  construction  ditch  20 
feet  deep.  This  fauna  consists  of  7  genera  represented 
by  12  species.  The  collection  was  kindly  identified  by 
Patsy  B.  Smith  wlio  reports  the  most  abundant  elements 
represent  the  Luisian  (middle  Miocene)  .stage  of  Klein- 
pell  (1938,  p.  121-131).  Two  rare  forms  are  referred  by 
her  to  the  lower  part  of  Klcinpell's  Mohnian  (upper 
Miocene)  stage.  She  accordingly  called  the  fauna  upper- 
most Luisian  (written  communication.  Patsy  B.  Smith, 
October  1956).  Therefore  these  sediments  are  referred 
to  the  upper  middle  Miocene  and  assigned  to  the  To- 
panga formation. 

Puente  Formation 

Marine  sedimentary  rocks  here  assigned  to  the  Puente 
formation  of  late  Miocene  age  crop  out  in  the  Corona 
South  quadrangle  in  .scattered  patches  along  the  north- 
eastern flank  of  the  Santa  Ana  Mountains  southeast  of 
Corona,  and  in  a  single  band  west  of  Wardlow  Wash  in 
the  northwest  corner  of  the  quadrangle.  In  the  Santa 
Ana  narrows  area  similar  strata  have  been  as.signed  to 
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the  Pueiite  formation.  These  strata  are  exposed  in  a  nar- 
row band  south  of  State  Highway  18  near  Prado  Dam 
and  extend  eastward  to  Wardlow  Wash,  and  as  two 
bands,  one  alonjr  the  southern  and  the  other  along  the 
northern  margin  of  the  easternmost  Puente-Chino  Hills. 
Tlie  assignment  to  the  Puente  fornmtioii  of  the  above 
mentioned  disconnected  upper  Miocene  sedimentary  rock 
outcrops  along  the  northeastern  flank  of  the  Santa  Ana 
Mountains  in  the  Corona  Sontli  quadrangle  and  in  the 
Santa  Ana  narrows  map  area  south  of  State  Highway 
18,  is  well  supported  by  faunal  evidence  (fig.  30)  dis- 
cussed later  in  this  report. 

G.  H.  Eldridge  and  R.  Arnold  named  the  Puente  for- 
mation in  1907  from  exjjosures  in  the  Puente  Hills  a 
few  miles  northwest  of  the  Santa  Ana  narrows  area. 
They  included  in  tliis  formation  the  lower  Puente  shale 
member,  the  Puente  sandstone  member,  and  the  upper 
Puente  shale  member.  The  Puente  formation  commonly 
has  been  divided  into  three  main  members:  lower  mem- 
ber of  shale  and  .sandstone,  middle  member  of  sandstone, 
and  upper  member  of  shale,  conglomerate  and  sand- 
.stone.  English  (1926,  p.  33-38)  used  this  designation  as 
did  Woodford  and  others  (1944),  who  assigned  the 
Puente  to  the  upper  Miocene.  Recently  Schoellhamer 
and  others  (1954)  have  divided  the  Puente  formation 
into  four  members  in  the  southeastern  Puente-Chino 
Hills  and  in  the  Santa  Ana  Mountains.  From  bottom  to 
top  these  are:  (1)  La  Vida  member,  consisting  mainly 
of  laminated  siltstone  with  thin  interbedded  sand.stone ; 
(2)  the  Soijuel  member,  consisting  of  sandstone  with 
interbedded  siltstone  and  local  conglomerate  beds;  (3) 
the  Yorba  member,  consisting  of  thin-bedded  siltstone 
and  local  beds  of  sandstone  and  conglomerate;  and  (4) 
the  Sycamore  Canyon  member,  consisting  of  interbedded 
conglomerate,  sandstone  and  siltstone.  The  writer  uses 
the  names  proposed  by  Schoellhamer  and  others  (1954) 
because  they  correspond  more  closely  to  the  actual  strati- 
graphic  units  of  the  Puente  formation  in  tliis  area  than 
do  the  older  and  more  general  names. 

La  Vida  ^:embe^ 

La  Vida  member  is  exposed  as  a  narrow  belt  across 
Scully  Hill.  This  belt,  consisting  mainly  of  siltstone,  is 
about  1.000  feet  wide  at  the  eastern  margin  of  the  hill 
and  narrows  to  200  feet  or  less  to  the  west  where  it 
extends  under  terrace  deposits.  The  maxinnim  true 
thickness  is  about  800  feet.  The  siltstone  weathers  to 
form  characteristic  rounded,  soft  slopes  and  a  grayish- 
bi'own  clayey  soil. 

La  Vida  member  is  mostly  a  fine-grained  laminated 
siltsone  but  contains  intercalated  fine-grained  shale  beds 
and  minor  interbedded  butt',  medium-grained  sandstone. 
The  lower  Puente  formation  in  nearby  areas  commonly 
includes  much  platy,  siliceous,  fine-grained  shale  but 
this  lithology  was  not  seen  on  Scully  Hill.  On  fresh  ex- 
posures La  \'ida  siltstone  is  gray  to  pale  brown,  but 
most  outcrops  have  weathered  to  a  darker  brown  or 
pinkish  color.  La  Vida  member  unconformably  overlies 
the  Tojianga  sandstone  as  indicated  by  a  small  discord- 
ance of  dips.  On  Scully  Hill.  La  Vida  member  is  in  fault 
contact  with  the  overlying  Socpicl  numiber;  but  else- 
where in  the  Puente  Hills  the  contact  between  La  Vida 
and  Socjnel  members  is  gradational  and  at  one  place  a 
local  nnconformity  exists  between  the  two  members 
(Schoellhamer   and   others.    1954).    La   Vida   member   is 


seemingly  marine,  but  no  identifiable  fossils  were  found. 

Soquel  Member 

Tawny,  buff  to  white  and  gray  sandstone  crops  out 
along  the  north  side  of  the  Santa  Ana  River  from  east 
of  Yorba  Canyon  to  the  western  margin  of  Scully  Hill. 
The  outcrop  ranges  in  width  from  about  700  feet  on  the 
east  to  nearly  1,500  feet  on  the  west.  The  calculation  of 
thickness  is  made  dilTficult  by  irregular  attitudes  and  by 
slumping  but  the  maximum  is  probably  about  700  feet. 
This  sandstone  is  here  assigned  to  the  Soquel  member 
of  the  Puente  formation  because  of  its  stratigraphic 
position  and  lithologic  similarity  to  the  Soquel  member 
described  by  Schoellhamer  and  others  (1954).  The 
Soquel  member  is  in  fault  contact  with  the  underlying 
La  Vida  member.  The  upper  contact  between  the  Soquel 
and  Yorba  members  is  gradational. 

The  sandstone  contains  intercalated  stringers  or  lenses 
of  cobble  conglomerate.  It  is  rather  poorly  bedded,  is 
generally  soft,  and  medium-grained.  It  is  composed 
mostly  of  poorly  sorted  subangular  (piartz  and  feldspar 
grains.  The  member  locally  contains  beds  of  butt'  and 
gray  siltstone.  The  So(iuel  member  forms  a  more  rugged 
and  broken  topography  than  either  the  underlying  or 
overlying  siltstones. 

Yorba  Member 

Siltstone  similar  lithologically  to  La  Vida  mem- 
ber, but  with  the  stratigraphic  position  to  assign  it  to 
tlie  Yorba  member,  crops  out  just  east  of  Yorba  Can- 
yon and  extends  westward  across  Scully  Hill.  The  out- 
crop width  is  about  400  feet  east  of  Yorba  Canyon  and 
some  1,500  feet  in  the  western  part  of  the  mapped  area; 
evidently  the  Yorba  member  continues  to  thicken  to  the 
west.  The  maximum  true  thickness  within  the  mapped 
area  is  probably  1,200  feet. 

This  siltstone  in  general  forms  a  rounded,  gentle 
topography.  It  is  pinkish  to  gray  on  a  fresh  surface  and 
weathers  to  a  brownish-gray  soft  soil.  The  Yorba  mem- 
ber ranges  from  a  massive  to  fissile,  thin-bedded,  butt" 
or  gray  siltstone  and  contains  interbedded  massive,  fine- 
grained, buff  sandstone. 

The  Yorba  member  overlies  the  Sotpiel  member  some- 
what gradationally  but  the  contact  is  located  rather 
closely  by  lithologic  and  topographic  evidence.  This  is 
demonstrated  by  a  marked  contrast  between  the  rough 
topography  developed  on  the  Soquel  sandstone  and  the 
smooth  rounded  slojies  developed  on  the  Yorba  siltstone. 
Schoellhamer  and  others  (1954)  report  that  the  contact 
between  the  Yorba  member  and  the  underlying  Soquel 
member  is  gradational  throughout  the  Puente  Hills. 

Sycamore  Canyon   Member 

Sandstone,  conglomerate  and  siltstone  crop  out  along 
the  north  side  of  Santa  Ana  Canyon  west  of  Prado  Dam. 
extend  westward  to  Yorba  Canyon  and  continue  west  of 
the  mapped  area.  These  rocks  are  assigned  to  the  Syca- 
more Canyon  member  on  the  basis  of  lithology  and 
stratigrapliic  position.  The  width  of  outcrop  ranges  from 
about  700  feet  near  Prado  Dam  to  4,500  feet  at  the 
western  end  of  the  mapped  area  and  continues  to  widen 
to  the  west.  Similar  strata  crop  out  on  the  southwest 
side  of  the  Chino  fault.  The  true  thickness  of  the  Syca- 
more Canyon  member  is  not  easily  calculated  but  prob- 
ably is  about  2,700  feet  maxinnun  near  Yorba  Canyon 
and  much  greater  to  the  west. 
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PiGUBE  26.  Interbeddetl,  tawny,  coarse-grained  sandstone  and  cobble  conglomerate,  Syca- 
more Canyon  member  of  the  I'uente  formation.  Exposed  in  stream  cut,  northeast  side  of  Yorba 
Canyon,  southeastern  Puente-Chino  Hills.  Observer  faces  northeast. 


The  Sycamore  Canyon  member  in  this  area  is  com- 
posed chiefly  of  buff  or  tawny  to  gray  and  white  me- 
dium- to  coarse-grained,  massive  to  well-bedded  sand- 
stone, abundantly  interbedded  with  cobble  conglomerate 
that  contains  granitic  and  volcanic  clasts  (fig.  26).  Buff 
or   tawnv   siltstone   is   also  included.   The   sandstone   is 


poorly  sorted  and  is  mostly  composed  of  subangular 
grains  of  quartz  and  feldspar.  In  general  the  sandstone 
is  similar  to  that  of  the  Soquel  member,  except  for  more 
extensive  conglomerate.  In  many  places  the  sandstone 
stands  out  to  form  bold  cliff  faces  and  a  rugged  topog- 
raphy. Buff  or  tawny  siltstone  (figs.  27,  28)  is  locally 


Figure  27.  Siltsone,  shale  and  limy  siltstone  (light  area,  center).  Sycamore  Canyon  mem- 
ber of  the  Puente  formation.  Beds  dip  about  40°  away  from  observer.  Exposed  along  north  side 
of  Santa  Ana  River  at  southea.stern  tip  of  Puente-Chino  Hills,  half  a  mile  southwest  of  Prado 
Dam.  Observer  faces  north. 
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Figure  28.  Detail  of  iiiterbedtled  buff  silLstone  and  gray  limy 
siltatone  (marked  by  hammer),  Sycamore  Canyon  member  of  the 
Puente  formation.  Keds  dip  about  40°  away  from  ob.server.  Ex- 
posed ahuiK  north  side  of  Santa  Ana  River  at  southeastern  tip 
of  I'uente-Chino  Hills.  Observer  faces  north. 

interbedded  with  the  sandstone  and  conglomerate  and 
is  minor  near  Prado  Dam  but  thickens  greatly  to  the  west 
along  Yorba  ("anyon.  In  places  it  contains  limy  siltstone 
beds. 

The  Sycamore  Canyon  member  conformably  overlies 
the  Yorba  member  in  a  gradational  contact.  Although 
this  contact  is  not  sharp  in  the  southeastern  tip  of  the 
Puente-Chino  Hills  it  is  drawn  along  the  base  of  the 
first  massive  coarse-grained  sandstone  and  conglomerate 
bed  above  Yorba  siltstone.  Sandstone,  siltstone,  and  con- 
glomerate of  probable  Pliocene  age  gradationally  over- 
lie the  Sycamore  Canyon  member. 

Puente  Formation,  Undifferentiated 

Sandstone,  conglomerate,  thin-bedded  siltstone,  and 
laminated  diatomaceous  siltstone  crop  out  along  the 
south  bank  of  the  Santa  Ana  River  south  of  Prado  Dam 
in  the  Santa  Ana  narrows  map  area.  These  rocks  form 
a  band,  as  much  as  1,000  feet  in  width,  extending  east 
from  Santa  Ana  River  to  Wardlow  Wash  in  the  north- 
west corner  of  the  Corona  South  quadrangle.  Patches  of 
these  strata  also  crop  out  at  several  localities  southeast 
of  Corona  from  where  they  extend  as  far  east  as  Brown 
Canyon  at  the  east  central  margin  of  the  Corona  South 
(|uadraiigle.  These  rocks,  shown  as  undifferentiated  Pu- 
ente foi'ination,  pr()bal)iy  have  a  maxiimun  thickness  of 
1, ()()()  feet  soutli  of  Prado  Dam  although  true  tiiickncss 
is  difficult  to  establish  because  of  irregular  attitudes  and 
slumping.  Southeast  of  Corona  the  Puente  formation  may 
be  much  thinner. 

Upper  Miocene  strata  along  the  northeastern  margin 
of  the  Santa  Ana  Mountains  are  designated  as  Puente 
formation,  undifferentiated,  because  the  stratigraphic 
relations  of  the  scattered  outcrops,  to  one  another,  are 
not  clear.  Possibly  the  same  sequence  of  Puente  forma- 
tion units  that  was  mapped  in  the  southeastern  Puente- 
Cliino  Hills  extends  across  the  Santa  Ana  River  narrows 
and  is  present  in  the  Corona  region.  The  various  mem- 
bers of  the  Puente  formation  in  the  Puente-Chino  Hills 
appear  to  thin  to  the  east  and  thus  strata  of  eacli  member 
could  exist  east  of  the  Santa  Ana  River  and  be  repre- 
sented in  the  narrow  band  of  Puente  beds  which  is  ex- 
posed south,  southeast  of  Prado  Dam.  South  of  Prado 


Dam  the  Puente  formation  includes  a  lower  unit  of  shaly 
siltstone,  a  middle  unit  of  sandstone  and  conglomerate 
and  an  upper  unit  of  shaly  siltstone.  These  units  may  be 
equivalent  to  the  members  mapped  west  of  the  Santa 
Ana  River,  but  in  the  absence  of  positive  evidence  these 
rocks  probably  are  best  designated  as  Puente  formation, 
undifferentiated. 

Along  the  south  side  of  the  Santa  Ana  River  buff  to 
brown  medium-grained  sandstone  and  siltstone  of  the 
Puente  formation,  undifferentiated,  crop  out  as  far  east 
as  Wardlow  Wash.  These  are  interbedded  with  conglom- 
erate and  upward  the  formation  is  a  buff  and  pinkish 
to  gray  shale  and  thin-bedded  siltstone  with  diatoma- 
ceous siltstone  lenses.  Thin,  hard  limy  beds,  locally  car- 
rying an   abundant   mierofauna,   are   intercalated   with 
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FlGtutE  2!*.  Siltstone  and  shale  of  the  Puente  formation,  undif- 
ferentiated with  intercalated  limy  bed  (above  hammer).  Exposure 
in  cut  on  State  Highway  IS  east  of  Fresno  Canyon.  Note  similarity 
to  Sycamore  Canyon  member  of  the  Pneiitc  formation  shown  in 
fig.   28.   Observer  faces  south, 

the  shale  and  siltstone  (fig.  29).  These  Puente  strata 
are  exposed  in  a  narrow  band  which  averages  about 
500  feet  in  width,  but  is  as  much  as  800  feet  wide,  and 
is  about  1^  miles  long.  The  maximum  true  thickness  is 
about  750  feet. 

Here  these  Puente  beds  rest,  apparently  with  fault 
contact,  on  Vacjueros-Sespe  beds.  The  Topanga  formation 
apparently  is  cut  out.  Along  part  of  the  contact,  midway 
between  Wardlow  Wash  and  Santa  Ana  River,  the  lower- 
most exposed  unit  of  the  Puente  formation  is  a  cobble 
conglomerate  and  is  overlain  by  rather  blocky,  massive, 
buff  and  gray  sandstone  which  grades  upward  into  platy 
siltstone  and  shale.  Evidently  this  is  the  ty])ical  se<|uence 
of  the  Puente  formation  in  this  area.  Here  the  lower 
siltstone  unit,  which  occurs  below  the  sandstone  and  con- 
glomerate unit  at  a  locality  near  the  east  side  of  the 
Santa  Ana  River,  apjiarently  has  been  cut  out  by  fault- 
ing. Pliocene  (?)  strata  apparently  conformably  overlie 
the  Puente  formation. 

East  of  Corona  along  State  Highway  71,  near  the 
northwest  end  of  the  Elsinore  trough,  patches  of  Pueute 
strata  crop  out  above  the  alliivium-filletl  valley.  The 
rocks  are  white  to  greenish-gray  thin-bedded  diatoma- 
ceous siltstone,  buff  to  gray  siltstone  and  shale,  and  brown 
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or  buff,  iiiO(liinii-<ri-aiiiO(l  saiulstoTio  witli  local,  roimdcd 
c'obblo,  I'oiijrlomt'rato  lenses.  Here  the  I'lieiite  formation 
is  probably  thin.  The  iiiaxiniuni  provable  thiekness 
measured  from  outcrops  is  about  300  feet,  but  projec- 
tions in  cross  sections  indicate  a  possible  thickness  of 
about  1000  feet.  It  is  at  least  locally  conformable  upon 
the  Tojianira  formation  alonpr  the  west  mar<;in  of  El 
Cerrito  Hills,  whereas  to  the  north,  near  Compton  Sid- 
iufr,  it  rests  directly  on  basement  rocks.  To  the  south, 
alon<r  the  west  side  of  Bedford  Canyon,  diatomaceous 
siltstone  and  shale  of  the  Puente  formation  are  in  fault 
contact  with  Paleocene  Silverado  strata  below  and  Plio- 
cene (?)  rocks  above.  In  some  places  the  Pliocene  (?) 
rocks  ai>iH'ar  to  overlie  Puente  beds  conformably.  East 
of  Bedford  Canyon  Puente  siltstone  and  shale  rest  with 
fault  contact  on  Vaqueros-Sespe  beds.  Several  fault  sliv- 


ers of  Puente  siltstone  and  shale  crop  out  along  Brown 
Canyon. 

Paleontology.  The  Miocene  age  of  the  beds  that  are 
referred  to  the  unditferentiatcd  Puente  formation  is  well 
established  by  the  microfauna  (fig.  30).  Pat.sy  B.  Smith 
has  examined  the  collections  and  reports  that  localities 
17,  24,  and  25  can  be  referred  to  the  upper  Mohnian 
stage  of  Kleinpell  (1!)88,  p.  121-131);  localities  18,  21 
and  32  are  probably  upper  Mohnian  stage  and  localities 
If)  and  26  apparently  represent  Kleinpell 's  Luisian  stage 
(oral  communication,  Patsy  B.  Smith,  1953).  Mohnian  is 
considered  to  mean  upper  Miocene,  and  liuisian  indicates 
middle  Miocene.  However,  Luisian  foraminifcra  are  no 
barrier  in  assigning  these  sedimentary  rocks  to  the 
Puente  formation  and  the  Luisian  stage  localities  fur- 
nished too  few  forms  to  be  conclusive. 


Fossil  localities  (shown  on  pi.  1) 

Genus  and  speciea 

Forarainifera 

17 

18 

19 

21 

22 

23 

24 

25 

26 

30 

32** 

27 

BoUvina  cf.  B.  decurtata  Cushman 

X 

Bolivina  floridana  Cusliman 

c 

Bolivina  huRhesi  Cushman 

X 

X 

X 

BoUvina  turaida  Cushman 

a 

Bolivina  cf.  B.  vaughani  Natland 

X 

Bolivina  woodringi  Kleinpell 

X 

X 

Bolivina  cf.  B.  woodringi  Kleinpell 

X 

Bolivina  sp. 

X 

X 

Bulimina  monlereyana  Kleinpell 

X 

X 

X 

X 

X 

a 

BuUmina  ovula  d'Orbigny 

X 

Bulimina  cf.  B.  uvigerinaformis  Cushman  A  Kleinpell 

r 

Buhminella  curta  Cushman 

X 

X 

X 

Buhminella  subfusiformis  Cushman 

X 

Epistominella  relizensis  (Kleinpell) 

a 

Epistominella  gyroidinaformis  (Cushman  &  Goudkoff) 

c 

Gyroidina  soldanii  var.  rotundimargo  R.  E.  &  K.  C.  Stewart 

X 

X 

Hemicristellaria  beali  (Cushman) 

X 

Nonion  costiferum  (Cushman) 

a 

Nonion  pizarrensis  W.  Berry 

0 

Uvigerina  carmelosensis  Cushman  &  Kleinpell 

r 

ITvigerina  subperegrina  Cushman  &  Kleinpell 

X 

Valvulineria  araucana  d'Orbigny 

X 

X 

Valvulineria  caUfornica  Cushman 

X 

X 

Valvulineria  californica  var.  obesa  Cushman 

f 

Valvulineria  cf.  V.  grandis  Cushman  &  Galliher 

c 

Valvulineria  ap. 

X 

Virgulina  californiensis  Cushman 

X 

X 

X 

a 

Diatoms 

Coscinodiscus  sp. 


'  Identified  by  Patsy  B.  Smith 

'  Locality  32  Identified  by  Richard  L,  Pierce 


abundant 
-common 


f — few 
r — rare 


KIOURK  30.     Miocene  faunal  list*. 
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The  Corona  area  apparently  marks  the  eastern 
margin  of  a  shallow,  fluctuating  basin  of  Tertiary  depo- 
sition. In  this  region  middle  and  late  Miocene  micro- 
faunas  may  have  overlapped  and  as  a  result  of  local 
dejMisitional  environments  in  segregated  areas,  beds  con- 
taining these  inicrofaunas  may  appear  to  interfinger  so 
that  it  is  not  always  possible  to  separate  these  strata 
into  middle  and  upper  Miocene  units  on  the  basis  of 
scattered  occurrences  of  microfauiia.  Under  these  condi- 
tions the  Miocene  microfaunal  stages  of  Kleinpell  may 
not  strictly  apply. 

Pliocene  (?)   Rocks 

Pliocene,  Undifferentiated 
"White  sandstone  with  interbedded  conglomerate  and 
buff  or  gray  siltstone,  crop  out  in  the  southeastern  tip 
of  the  Puente-Chino  Hills  and  evidently  extend  east- 
ward across  the  Santa  Ana  River  to  Wardlow  Wash. 
Southeast  of  Corona  in  the  vicinity  of  Bedford  and 
.losepli  Canyons,  similar  strata  crop  out.  These  rocks,  at 
each  locality,  are  assigned  a  jirobable  Pliocene  age  on 
the  basis  of  lithologic,  stratigraphic,  and  faunal  evidence. 
Most,  if  not  all,  of  the  probable  Pliocene  rocks  in  the 
Puente-Chino  Hills  may  belong  to  the  Sycamore  Canyon 
member  of  the  Puente  formation.  However,  in  the  field 
the  white  sandstone  with  interbedded  siltstone  and  con- 
glomerate comprise  a  mapj)abk'  unit  and  accordingly 
are  delineated  on  the  geologic  map. 

English  (1926,  p.  38)  recognized  that  part  of  the 
strata  majiped  in  the  Puente  Hills  as  upper  Puente  for- 
mation might  possibly  be  Pliocene.  Later  workers  jiro- 
visionally  established  the  Pliocene  age  on  a  faunal  basis 
and  Woodford  and  others  (1944)  show  Pliocene  strata 
in  the  southeastern  Puente-Chino  Hills.  The  faunal  evi- 
dence is  not  conclusive,  however. 

North  of  the  Santa  Ana  River,  in  the  vicinity  of  Prado 
Dam,  Pliocene  (  ?)  strata  occui)y  the  center  of  the  Arena 
Blanca  syncline  and  crop  out  over  an  area  about  7,5()()± 
feet  wide.  They  have  a  maximum  stratigraphic  thickness 
of  :}.()()0±  feet.  The  Pliocene  ( ?)  beds  are  composed  of 
coarse,  white,  arkosic  sandstone  with  interbedded  con- 
glomerate and  alternate  with  beds  of  black  or  grayish- 
brown  to  buff  fine-grained  sandstone,  siltstone  and  shale 
(figs.  81-.'i4).  The  conglomerate  clasts  are  mostly  well- 
rounded  ])ebbles  and  cobbles  of  granitic  rocks,  but  with 
some  (piartzites  and  minor  amounts  of  volcanic  rock,  set 
in  a  generally  weakly  cemented  arkosic  sand.stone  ma- 
trix. The  white  Pliocene  (?)  sandstone  weathers  easily 
and  forms  an  irregular  tojiography  with  steep,  jagged. 
and  fluted  ridges  (fig.  31). 

The  Plio('(>ne  (  '! )  strata  in  the  southeastern  tip  of  the 
Pnente-Cliino  Hills  gradationally  overlie  the  Sycamoi-e 
Canyon  member  of  the  Puente  formation  along  both 
limbs  of  the  syncline.  This  gradational  contact  is  in- 
ferred as  no  continuous  niarUer  horizon  was  found. 
Moreover,  although  I'lioc-ene  foraiuinifera  have  been  re- 
])orted  by  Koscoe  and  Katherine  Stewart  (1930)  and 
also  by  Woodford  and  others  (1944),  these  scattered 
fossil  localities  do  not  closely  determine  the  contact. 

North  of  the  Chino  fault,  are  exposures  of  a  unit 
composed  of  buff'  to  gray  and  pinkish  shale  and  siltstone 
with  minor  amounts  of  interbedded  sandstone  and  con- 
glomerate. Pliocene  foraminifi-ra  are  re|)orted  by  Price 


(1953)   to  have  been  found  in  this  unit  farther  north- 
west. 

White  sandstone  with  interbedded  conglomerate  and 
buff  to  gray  siltstone  and  shale,  of  probable  Pliocene 
age,  are  exposed  southeast  of  the  Santa  Ana  River 
around  the  Prado  Dam  spillway  and  continue  eastward 
to  Wardlow  Wash.  Lithologically  they  appear  to  be  iden- 
tical with  the  Pliocene  (?)  strata  west  of  Prado  Dam 
excejjt  for  a  reddish  brown,  micaceous,  "dirty"'  arkosic, 
l)laty  sandstone  and  siltstone  exposed  in  the  railroad  cut 
north  of  Wardlow  Wash.  These  Pliocene  (  ?)  rocks  ap- 
parently grade  downward  into  Puente  siltstone  and 
shale.  An  extensive  development  of  terrace  deposits, 
resting  in  sharp  angular  unconformity,  covers  much  of 
the  Pliocene  (  ?)  rocks  east  of  the  Santa  Ana  River  so 
that  they  are  only  exposed  in  road  cuts  and  ravines. 

A  Pliocene  age  is  indicated  by  microfossils  from  lo- 
cality 20,  just  west  of  Wardlow  Wash.  Patsy  B.  Smith 
examined  material  from  this  locality  and  reported  the 
presence  of  Rot  alia  cf.  beccarii  (Linne)  and  Bolivina 
seiiiinuda  Cushman  (oral  communication.  May  1953). 
These  two  forms  indicate  a  probable  upper  Repetto  age 
(lower  Pliocene)  but  are  not  sufficiently  diagnostic  to 
rule  out  a  possible  u|iper  Pliocene  age,  and  Natland  and 
Rothwell  (1954,  pp.  34,  40)  include  Rotalia  beccarii  with 
Pleistocene  guide  fossils  in  the  Los  Angeles  Basin.  They 
are  shallow  water  or  lagoonal  forms  indicating  probable 
deposition  along  the  margins  of  a  basin,  perhaps  in  a 
lacustrine  environment.  This  depositional  environment 
is  evidenced  by  the  beds  at  locality  20  as  well  as  by  the 
fossils,  as  the  collection  was  made  from  a  small  outcrop 
of  white  to  gray,  somewhat  thin-bedded,  claystone  which 
lias  the  characteristic  appearance  of  lake  bed  material. 
A  second  collection,  made  several  years  later  from  the 
same  beds  in  the  vicinity  of  locality  20,  was  examined  by 
Richard  L.  Pierce  who  reports  an  abundance  of  Kpo)tides 
sp.  which  is  not  diagnostic. 

Southeast  of  Corona,  in  the  vicinity  of  Bedford  and 
Joseph  Canyons,  patchy  outcrops  of  white,  coarse,  arkosic 
sandstone  with  conglomerate  lenses  and  a  few  thin,  gray 
siltstone  layers  (fig.  35)  are  here  assigned  to  the  Plio- 
cene. The  components  of  the  sandstone  are  mostly 
medium-  to  coarse-grained,  subangular  feldspar  and 
([iiartz  fragments.  The  sandstone  is  poorly  sorted  and 
contains  ]iebbles  and  small  cobbles  of  granitic,  meta- 
morphic  and  volcanic  rock.  It  locally  contains  cobble- 
sized  clasts  of  grayish-green  siltstone  which  may  be  re- 
worked from  the  Puente  strata.  The  sandstone  is  poorly 
bedded  and  only  weakly  indurated.  It  overlies  Puente 
siltstone  and  shale,  in  a  few  places  apparently  conform- ' 
ably,  but  in  most  exposures  is  faulted  against  the  '■ 
Puente  beds. 

A  meager  megafauna  from  locality  14,  on  the  north- 
west side  of  Bedford  Canyon,  indicates  a  Pliocene  age. 
J.   (i.   Vedder   has  examined  these  fossils  and   reports: 
"...  the  material  is  too  poor  to  give  names  but  appears  i 
to  be  Pliocene.  One  fragment  is  Cantharus  sp.  and  indi- 1 
cates  Pliocene"    (oral  communication,  1953).  The  beds  I 
at  locality  14  are  composed  of  reddish-brown,  micaceous, 
"dirty''    arkosic,    ]ilaty    sandstone    and    siltstone.    They 
ai)pear  to  be  lithologically  similar  to  beds,  already  de- 
scribed, exposed  in  a  railroad  cut  west  of  Corona  and 
north  of  Wardlow  Wash.  Locality  28,  on  the  northwest 
side  of  Bedford  Canvon,  vielded  onlv  ostraeods. 
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Kim-RK  31  MoiliTUtplv  south-dipping  white  sandstone  and  conslomerate  of  Pliocene  (?) 
age  in  the  north  limh  of  "the  Arena  lUanea  synoline,  just  bev.ind  axis.  Note  steep  and  ragged 
weathered  surfaces.  E.xposure  in  cut  on  State  Highway  71.  northwest  of  I'rado  Dam.  Ohserver 
faces  northwest. 
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Fiia  KK  .;:;  Siciiily  north-dippiiiR  interbedded  white  sandstone  and  dark  gray  siltstone  of 
riiocene  (  V)  as;e.  South  limb  of  Arena  Hhmca  syncline  exposed  in  cut  on  State  Highway  71, 
southwest  of  Prado  Dam.  Ob.server  faces  west. 
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li'lotJRF.  34.     Detail  of  the  interbedded  white  sandstone  and  dark  gray  siltstone  of  Pliocene 
(?)  age  shown  in  tig.  'i'.i.  Light  meter  (circle)  gives  scale.  Observer  faces  west. 
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Figure  35.  Poorly  consolidated,  massive,  white  arkosic  sandstone  of  I'liocene  (?)  age  ex- 
posed at  the  Jones  sand  deposit,  east  of  Joseph  Canyon.  Note  thin,  gray  siltstone  layer  (marked 
by  hammer).  Observer  faces  west. 


Quaternary  System 

Pleistocene  (?) — Recent  Rocks 
Terrace  Deposits 

Extensive  terrace  deposits  occur  alonp:  the  northeast- 
ern fiank  of  the  Santa  Ana  Mountains  from  the  eastern 
boundary  of  the  mapped  area  to  the  Santa  Ana  River 
(fipr.  36)  and  along  the  southern  margin  of  Scully  Hill 
west  of  the  river.  The  terrace  deposits  are  unconsoli- 
dated gravels  made  up  of  angidar  to  subrounded  frag- 
ments of  volcanic,  granitic,  metaniorphic  and  sedimen- 
tary rocks  set  in  a  reddish  to  yellow-brown  or  buff 
weakly  indurated  "dirty"  sandy  matrix  (fig.  37).  The 
typical  color  is  reddish-brown.  Most  of  the  clasts  are  of 
cobble  size  but  some  are  boulders.  On  the  flat  terrace 
surfaces  large  residual  boulders  as  much  as  three  feet 
in  diameter  are  occasionally  encountered.  In  general  the 
components  correspond  closely  to  the  sedimentary  and 
basement-complex  types  found  nearby  in  the  Santa  Ana 
Mountains,  indicating  local  derivation.  The  lower  ter- 
race deposits  mapped  between  Bedford  and  Brown  Can- 
yons, however,  appear  to  have  been  carried  down  Temes- 
cal  Creek,  rather  than  from  the  Santa  Ana  Mountains. 

Some  of  the  terrace  deposits  are  much  dissected,  but 
in  general  they  have  nearly  flat  surfaces.  In  thickness 
they  range  from  less  than  1  foot  to  50  feet  or  more  and 
in  places  may  approach  1.50  feet.  The  terrace  deposits 
truncate  the  older  sedimentary  rocks  with  sharp  angular 
unconformities. 

No  clear  evidence  for  dating  the  terrace  deposits  was 
observed.  They  have  been  faulted,  truncate  Pliocene  (?) 


sedimentary  rocks,  and  are  apparently  overridden  by 
probable  late  Pleistocene  or  Recent  landslide  material 
along  the  southern  margin  of  Scull}'  Hill.  From  this 
evidence  the  terrace  deposits  are  believed  to  be,  at  least 
in  part,  of  Pleistocene  age.  Some  are  probably  Recent. 

Older  Alluviunrt 

The  town  of  Corona  and  the  citrus  acreage  to  the 
south  are  developed  on  a  surface  of  older  alluvium.  This 
area  is  termed  the  Corona  compound  alluvial  fan. 

The  older  alluvium  is  composed  of  material  similar  to 
that  of  the  terrace  deposits  (fig.  38).  However,  the 
clasts  are  in  general  smaller  in  the  older  alluvium,  the 
color  is  characteristically  buff  to  dark  brown,  rather 
than  the  typical  reddish-brown  of  the  terrace  deposits, 
and  a  thicker  soil  has  developed  on  the  older  alluvium. 

The  observed  thickness  of  the  older  alluvium  ranges 
from  only  a  few  feet  to  a  probable  maximum  of  100  feet, 
the  thickest  occurrence  being  exposed  along  Bedford 
Canyon.  Eighty  feet  of  older  alluvium  were  penetrated 
in  a  drill  hole  south  of  the  Liston  Brick  Company 
plant  on  the  east  margin  of  lower  Bedford  Wash.  No 
conclusive  evidence  for  dating  the  older  alluvium  was 
found.  The  deposits  are,  however,  probably  mostly  of 
Recent  age,  as  they  commonly  are  but  little  dissected 
and  generally  are  undeformed,  although  some  may  be  as 
old  as  late  Pleistocene. 

At  a  few  places  the  terrace  deposits  and  older  alluvium 
are  difficult  to  distinguish.  This  is  particularly  true 
south  of  Corona  where  flat-topped  ridges,  covered  with 
fanglomerate  deposits,  slope  gradually  northward  into 
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Figure  36.  View  south  across  Santa  Ana  River  toward  Fresno  Canyon  (center)  showing  gently  north-sloping  terrace  deposits  (Qt) 
along  both  sides  of  the  canyon.  Tertiary  and  Cretaceous  sedimentary  rocks  (middle  distance)  rise  sharply  behind  terraces.  Central  mass  of 
the  Santa  Ana  Mountains  (background)   consists  of  Santiago  Peak  volcanics. 


tlu!  Santa  Alia  Kiver  valley.  The  areas  at  lower  eleva- 
tions appear  to  be  more  closely  related  to  the  Corona 
compound  fan,  and  are  mapped  as  older  alluvium.  Those 
at  hijiher  elevations,  closer  to  the  mountains,  and  in  most 
places  distinctly  sejiarated  from  the  Corona  conii)onn(l 
fan,  are  mapped  as  terrace  deposits. 

Recent  Rocks 
Alluvium 

The  lower  reaches  of  the  creek  beds  are  filled  with  a 
mixture  of  unconsolidated  sand,  rounded  pebbles  and 
cobbles  and  a  few  boulders,  Upstream  many  larjie  angu- 
lar to  sub-anj^ular  boulders  are  encountered.  The  com- 
ponents of  all  of  the  alluvium,  except  that  in  Temescal 
Creek,  are  locally  derived  volcanic,  granitic,  sedimentary 
and  metanior])hic  rocks.  The  tributaries  of  Temescal 
Creek  ilrain  a  large  area  in  the  Santa  Ana  Mountains 
and  Perris  Hlock  underlain  by  a  host  of  <liffereiit  vol- 
canic, granitic,  and  mctaiiiorphie  rock  tyjies  and  thus 
the  creek  bed  has  much  material  foreign  to  the  Corona 
area,  and  of  distant  origin. 

The  Recent  alluviiiiii  ranges  from  only  a  thin  veneer 
ill  the  minor  creeks  to  a  cover  with  a  probable  maximum 
thickness  of  about  100  feet  in  the  Santa  Ana  Hiver; 
ninety-four  feet  are  rejiorted  at  Prado  Dam  (\V.  L. 
Rurnhain,    (U'al    conimunicalioii,    195:^).    An    exploratory 


drill  hole  in  lower  Bedford  Wash  is  believed  to  have 
penetrated  over  100  feet  of  alluvium  before  entering 
Paleocene  sediiiientary  rocks. 

The  major  canyons  and  creek  beds  of  the  Corona  area 
have  along  their  borders  a  considerable  deposit  of  al- 
luvial material  which  apparently  is  not  being  currently 
transported  by  water.  This  alluvial  material  may,  how- 
ever, be  subject  to  transportation  at  widely  spaced 
irregular  intervals  as  a  residt  of  flood  conditions.  These 
gravels  have  been  included  with  the  alluvium  on  the 
geologic  map  as  they  clearly  are  not  part  of  the  Corona 
compound  fan. 

STRUCTURAL   GEOLOGY 
General  Features 

The  Corona  area  (figs.  39-41)  lies  just  within  the  east- 
ei'ii  margin  of  the  Los  Angeles  Basin  which,  beginning  in 
middle  Tertiary  time,  has  received  great  thicknesses  of 
sedimentary  rocks.  During  much  of  middle  and  late  Ter- 
tiary time  ail  embayment  extendetl  southeastward  from 
the  Los  Angeles  Basin  into  the  area  now  occupied  by  the 
('orona-Elsinore  trough.  The  middle  and  late  Tertiary 
strata  that  are  now  exposed  in  the  Corona  area  are,  in 
general,  the  near-shore  facies  of  formations  that  are 
widely  recognized  elsewhere  in  the  basin.  These  sedimen- 
tary rocks,  as  well  as  the  foriiiations  of  earlier  Tertiary 
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Figure  37.  Terrace  deposits  exposed  in  road- 
cut  near  the  railroad  one  mile  west  of  Fresno 
Canyon.  Observer  faces  east. 

and  Mesozoic  ap:e,  have  been  both  complexly  folded  and 
faulted  in  late  Ceuozoie  time. 

The  dominant  fold  in  the  Corona  area  (fig.  48)  is  the 
Santa  Ana  Mountains  anticline,  the  apparent  crest  of 
which  approximately  coincides  with  the  crest  of  the 
mountains.  In  the  central  part  of  tlie  mapped  area,  this 
anticline  is  paralleled  on  the  northeast  by  the  small  and 
shallow  Arena  Blanca  syncline.  which  is  well-exposed  in 
the  sdutheastern   I'\i('nte-("hiiio   Hills.   Along  the  north- 


I 


^x^^^,._    ... 


«=i^ 


.% 


p. 


f^es^. 


:»a  -v 


Figure  38.     Typical  exposure  of  older  alluvium  alonf;  northwest 
side  of  Bedford  Canyon.  Ob.server  faces  northwest. 


eastern  flank  of  the  Santa  Ana  Mountains  a  >,'roup  of 
high-angle  reverse  faults  and  vertical  faults,  offset  in 
places  by  eros.s*  faplts,  lie  generally  parallel  to  the  north- 
westerly trend  of  the  Santa  Ana  Mountains  and  disturb 
the  southwest  limb  of  the  Arena  Hlanca  syncline.  Over- 
turned strata  are  common. 

Three  major  structural  blocks  can  be  distinguished 
in  the  Coroua-Santa  Ana  narrows  region  (fig.  48)  :  (1) 
the  Santa  Ana  Mountains  block  bounded  on  the  north- 
east by  the  Elsinore  and  Whittier  faults;  (2)  the  Puente- 
Chino  Hills  block  bounded  on  the  northeast  by  the  Chino 
fault  and  on  the  southwest  by  the  Elsinore  and  Whittier 
faults;  and  (3)  the  Corona-Chino  valley  block  on  the 
northeast  side  of  the  Chino  fault. 

Faults 
Major  Faults 

Elsinore  Fault 

The  Santa  Ana  Mountains  have  long  been  recognized 
as  uplifted  along  a  fault  zone  which  lies  along  their 
northeastern  margin  and  which  manv  workers  have 
called  the  "Elsinore  fault  zone".  W.  M.  Davis  (1927, 
p.  57)  well  described  the  trace  of  this  structural  feature 
when  he  wrote:  "...  the  Elsinore  rift,  which  borders 
the  northeastern  flank  of  the  Santa  Ana  ilountains  .  .  . 
is  peculiar  in  being  curvilinear  and  in  exhibiting  along 
its  western  side  a  succession  of  concave  bights,  each  a 
few  miles  in  length,  separated  by  blunt  salients  or 
cusps."  The  fault  zone,  which  has  been  traced  south- 
southeastward  from  the  mapped  area  for  a  distance  of 
at  least  110  miles  (Larsen,  1948,  pp.  119-127,  pi.  1; 
Jahns,  19,")4.  ]ip.  29-52,  pi.  3)  characteristically  occupies 
a  trough-like  depression  and  contains  several  parallel  to 
siibparallel  faults.  At  most  places,  the  fault  with  the 
most  prominent  topographic  expression  has  been  desig- 
nated as  the  "Elsinore  fault".  In  the  Corona  South 
(luadrangle  the  Elsinore  fault  zone  occupies  the  Corona- 
Elsinore  trough  whereas  the  term  "Elsinore  fault"  is 
herein  applied  to  the  most  southwesterly  of  the  major 
faults  in  the  zone  and  the  one  along  which  the  Santa 
Ana  Mountains  have  risen. 

In  the  mapped  area  the  Elsinore  fault,  which  is  steep 
and  sinuous  and  separates  dLssimilar  rock  types,  can  be 
traced  northwestward  across  the  entire  mapped  area 
from  Temescal  Valley  to  the  southeast  side  of  Santa 
Ana  Canyon.  The  longest  continuous  segment  of  the 
Elsinore  fault  within  the  mapped  area  extends  from  the 
northwest  corner  of  Temescal  Valley  near  Brown  Can- 
von  to  a  point  just  west  of  Fresno  Canyon.  Here  the 
fault  ordinarily  strikes  N.  60°  to  70°  W.  The  trace  of 
this  segment,  which  is  about  10  miles  long,  generally 
bends  several  hundred  feet  upstream  in  the  canyons  and 
curves  out  around  the  noses  of  the  ridges.  West  of 
Fresno  Canyon  the  segment  terminates  against  a  cross 
fault  and  thence  an  apparent  northeasterly  offset  seg- 
ment of  the  Elsinore  fault  extends  nearly  due  westward 
to  a  point  just  .southeast  of  Santa  Ana  Canyon  w-here  it 
evidently  again  assumes  a  northwesterly  strike. 

In  the  southwestern  corner  of  the  Corona  South  quad- 
rangle, between  P>rown  and  Anderson  Canj-ons  along 
the  southwest  margin  of  Temescal  Valley,  the  frontal 
fault  of  the  Santa  Ana  Mountains  is  siibparallel  to  and 
has  the  same  sense  of  movement  as  the  major  segment 
of  the  Elsinore  fault  in  the  mapped  area  northwest  of 
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Kkuke  39.  Oblitiue  aerial  view  of  the  east  end  of  Santa  Ana  Canyon  at  Prado  Pam.  The  axi.s  of  the  Arena  Blanca  .•iynoline  i.s  at  leii 
jnst  beyond  Prado  Dam.  The  center  of  the  syncline  is  formed  by  Plioeene  (?)  sediments  (Tp),  an<l  the  Sycamore  Canyon  member  of  the 
Puente  formation  iTpsc)  forms  the  margins.  The  Santa  Ana  River  course  (center)  is  tilled  with  Quaternary  alluvium  (Qali  and  the 
river  marl<s  the  Reographical  division  between  the  Puente-Chiuo  Hills  (left)  and  the  foothills  of  the  Santa  Ana  Mountains  (right  I.  Older 
Quaternary  alluvium  (Qalo)  in  right  middle  distance  forms  the  Corona  compound  alluvial  fan.  South  of  State  Highway  18  flat-topped 
terr.ice  dejiosiis  (  Qt )  overlie  the  Puente  formation  undifferentiated  ( Tpu )  and  Pliocene  (?)  rocks  (Tp)  east  of  Fresno  Canyon.  The  pro- 
jected trace  of  the  Chino  fault  trends  <liagonally  across  the  photo  parallel  to  and  beyond  the  spillway  through  the  clump  of  trees'  in  right 
middle  distance.  Observer  faces  northeast.  Photograph  by  I'irioiial  Craftx,  ] iitoriiorated,  San  licntiirdiiio,  Califoinia,  l!>.'i.l. 
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Fuii  KK  40.  Ohliiiuc  air  plmto  of  the  Elsiiiiiif  fiuilt  zone  showiiiR  Keneraiizpil  geoliisy  at  the  northwest  end  of  the  Corona-Elsinore  trough 
(left  middle  distancel  an<l  the  northeast  tiank  of  the  Santa  Ana  Mountains  (  ri^'ht  I  taken  in  T.)r>7.  camera  facing  southeast.  Qal  =  Quater- 
nary alluvium.  Qalo  =  idder  alluvium,  Qt  =  terrace  deposits,  Tp  =  Pliocene  (  V)  .sediments,  Tpu  =  I'uente  formation,  undifferentiated,  Tvs  = 
Vaqueros  and  Sespe  formations,  undifferentiated,  Tes  =  Santiago  formation,  Ts  =  Silverado  formation,  T  =  Tertiary  sediments  includinj;  the 
Silverado.  Vac|ueros  and  Sespe,  and  I'uente  fornnitions,  and  Pliocene  (V)  strata;  and  terrace  deposits  and  older  alluvium,  K=  I'pper  Cre- 
taceous sediments  includinj;  the  Ladd  and  Trahuco  forniation.s,  B  =  ba.sement  complex  includinj;  intrusive,  volcanic  and  metasedimentary 
rocks.  l*liolt)<jrni)li  hij  I'.  S.  Geoloyirdl  Siirvei/. 
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FlcrBE  42.  View  northwest  across  Bedford  Canyon  ( middlogroiind )  along  the  Elsinore  fault 
(F).  The  fault  separates  Saiitiafio  Peak  vokanics  (V)  aiul  Bedford  Canyon  metasedinientary 
rooks  (M)  on  the  southwest  from  Tertiary  sedimentary  rocks  ( Ts,  Silverado  formation;  Tp, 
I'uente  formation,  undifferentiated;  T,  IMioeene,  undifferentiated;  Q,  Terrace  deposits!  on  the 
northeast.  Note  landslide  mass  (L)  of  Santiago  Peak  volcanics.  Older  alluvium  (A  I  in 
foreground. 


^^x: 


Fig  I  RE  4:5.  View  southeast  from  Skyline  Drive  along  the  Klsinore  fault  (F).  The  fault 
separates  Santiago  Peak  volcanic  rock  1  V)  from  Tertiary  (Tl  and  Cretaceous  (K)  sedimentary 
rocks.  Note  large  landslide  area  (I-)  of  volcanic  rock  on  northeast  side  of  fault  and  sharply 
truncated  terrace  deposit  (Qt)  in  middle  distance.  Tin  Mine  Canyon  at  left.  \t  the  east  side 
of  Ilagador  Canyon  (middle  di.slance)  a  fault  that  separates  Cretaceous  and  Tertiary  sedi- 
mentary rocks  joins  the  Elsinore  fault. 
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Figure  44.  View  suuthwe.st  across  the  Santa  Ana  River  course  toward  the  Elsinore  fault 
(F)  in  the  Santa  Ana  narrows  area.  The  fault  separates  Santiago  Peak  volcanic  rock  (V) 
on  the  southwest  from  Cretaceous  and  Tertiary  sedimentary  rocks  ( S )  on  the  northeast.  Note 
large  landslide  area   (L)   of  volcanic  rock. 


Temeseal  Valley.  It  may  be  an  offset  segment  of  the 
Elsinore  fault  or  may  form  the  west  side  of  a  graben 
which  is  bounded  on  the  east  by  an  alluvium-covered  por- 
tion of  the  Elsinore  fault.  This  frontal  fault,  which  ex- 
tends southeastward  at  least  7  miles  beyond  the  mapped 
area  to  a  point  south  of  Alberhill,  is  terminated  on  the 
west  (in  Brown  Canyon)  by  a  cross  fault  which  appar- 
ently has  stepped  back  this  frontal  fault  as  a  south- 
westerly offset  segment  of  the  Elsinore  fault  half  a  mile 
to  the  northwest.  Fault  features  in  Temeseal  Valley  are 
aligned  with  the  northwest  segment  of  the  frontal  El- 
sinore fault.  Minor  movement,  more  recent  than  the 
movement  on  the  frontal  fault,  apparently  has  produced 
the  fault  features  in  Temeseal  Valley.  This  fault  seg- 
ment apparently  joins  the  stepped-back  frontal  segment 
of  the  Elsinore  fault  at  a  point  south  of  Alberhill,  about 
6.}  miles  bej-ond  the  mapped  area. 

In  the  mapped  area,  northwest  of  Brown  Canyon,  the 
Elsinore  fault  separates  Santiago  Peak  volcanics  and 
Bedford  Canyon  metamorphic  rocks  on  the  southwest 
from  Cretaceous  and  Tertiary  sedimentary  rocks  on  the 
northeast.  Southeast  of  Brown  Canyon  the  fault  trace 
is  entirely  in  the  Quaternary  alluvium  and  terrace  de- 
posits of  the  Temeseal  Valley.  Along  the  southwest  mar- 
gin of  Temeseal  Vallej'  an  offset  segment  of  the  fault 
separates  San  Marcos  gabbro  from  the  alluviated  valley. 
Many  large  landslide  masses  of  the  basement  rock  occur 
along  the  fault  and  obscure  its  trace.  In  most  exposures 
the  trace  of  the  fault  is  marked  by  a  zone  of  thoroughly 
crushed  and  pulverized  basement  rock  several  hundred 
feet  thick,  rather  than  by  a  single  plane.  However,  along 
the  Corona  Skyline  Drive,  north  of  Tin  Mine  Canyon, 
an  exposure  of  volcanic  rock  shows  a  smooth  surface 
that  may  be  the  fault  plane.  Here  the  fault  appears  to 
be  either  vertical,  or  steeply-dipping  southwestward  into 


the  mountains.  No  slickensides  or  other  features  that 
would  indicate  the  direction  of  movement  were  observed. 
The  only  other  possible  exposure  of  the  fault  plane  was 
found  east  of  Bedford  Canyon  in  a  clay  pit.  Here  too 
the  fault  appears  to  be  vertical  or  to  dip  steeply  to  the 
southwest. 

Although  the  Elsinore  fault  is  not  well  exposed,  its 
approximate  location  is  shown  in  the  linear  alignment  of 
numerous  springs  and  vegetational  differences,  the  wide 
shear  zone  of  fractured  basement  rocks,  and  the  local 
occurence  of  minor  fault  scarps  in  the  basement  rocks 
and  in  Quaternary  rocks. 

The  nature  of  the  movement  along  the  Elsinore  fault 
zone  has  long  been  in  controversy.  Eckis  (1934,  p.  76) 
believed  that  the  Santa  Ana  Mountains  had  been  up- 
lifted on  a  series  of  normal  faults  along  the  northeast 
edge  of  the  mountains.  According  to  Engel  (quoted  in 
Eckis,  1934,  p.  76),  ".  .  .  the  faults  of  the  Elsinore 
zone  are  almost  exclusively  normal."  However,  Suther- 
land (1935,  p.  75)  thought  that  the  "Whittier-Elsinore 
fracture  zone"  was  primarily  a  system  of  reverse  faults. 
K.  H.  Jahns  has  suggested  (oral  communication,  Sep- 
tember 1958)  that  the  earliest  movement — probably  in 
the  Upper  Cretaceous  to  lower  Tertiary  time  interval — 
was  predominantly  in  a  lateral  sense.  Lateral  movement, 
Jahns  believes,  is  suggested  by  the  straightness  of  the 
trace  of  the  Elsinore  fault  zone,  its  parallelism  with  the 
San  Andreas  fault  zone  along  which  lateral  movement 
has  been  demonstrated  (Hill  and  Dibblee,  1953,  p.  443- 
458)  and  the  juxtaposition  along  the  Elsinore  fault  zone, 
southeast  of  the  Corona  area,  of  dissimilar  plutons  of 
the  southern  California  batholith. 

The  distribution  of  Cretaceous  and  Paleocene  strata 
suggests  lateral  movement.  Southeast  of  Santa  Ana  Can- 
j^on  Cretaceous  and  Paleocene  strata,  in  fault  contact, 
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are  exposed  on  the  northeast  side  of  the  Elsinore  fault. 
Approximately  IJ  miles  to  the  northwest,  on  the  south- 
west side  of  the  projected  traee  of  the  Elsinore  and 
Whittier  faults.  Sehoellhamer  and  others  (l!)r)4,  pi.  1) 
show  Cretaceous  and  Paleoeene  strata  in  depositional 
contact. 

The  evidence  within  the  area  ma])])ed  by  the  writer 
has  permitted  no  eonelusions  ref;ardiii<^  the  anticpiity 
or  earliest  sense  of  movement  of  the  Elsinore  fault  /one. 
but  it  does  stron<rly  su<:>rest  that,  since  lower  Tertiary 
time,  the  Elsinore  fault  has  been  a  plane  of  reverse  dip 
separation.*  A  steep  southwest  dip  is  siifrtrested  by  the 
trace  of  the  fault  in  irregular  topofiraphy. 

In  the  vicinity  of  Fresno  Canyon,  and  southeastward 
.  across  the  Corona  South  ((uadrantrle,  lateral  movement 
in  post  lower  Tertiary  time  becomes  imjirobable  as  it 
would  seemiufrly  have  produced  a  much  straighter  traee 
than  the  fault  apparently  shows.  Indeeil,  at  a  locality 
just  west  of  Fresno  Canyon  the  traee  of  the  Elsinore 
fault  is  otTset  by  a  later  fault.  Earlier  lateral  movement 
and  later  deformation  of  the  faidt  plane  could  produce 
the  irrcfrularities.  Moreover,  the  preservation  of  the 
Arena  Blanca  syncline  as  a  continuous  feature  adjacent 
to  the  Elsinore  fault  would  be  difficult  to  envision  if 
large  lateral  movement  had  occurred  on  the  fault  since 
Plio-Pleistocene  time. 

Much  less  conclusive  evidence  against  lateral  move- 
ment is  the  juxtaposition  along  Bedford  Canyon  of 
ma.sses  of  Bedford  Canyon  formation  overlain  by  pre- 
batholith  volcanic  rocks  and  the  similarity  of  the  clasts 
in  the  sedimentary  rocks,  especially  those  in  the  Creta- 
ceous strata,  with  the  basement  rock  types  that  lie  im- 
mediately across  the  fault.  This  may  not  be  significant, 
however,  because  of  the  widespread  occurrence  in  south- 
ern California  of  lithologically  similar  Bedford  Canyon 
strata  and  the  clasts  in  the  Cretaceous  sediments  are  of 
common  and  widespread  rock  types.  The  evidence  against 
strike  separation  is  not  conclusive  enough  to  preclude 
post  lower  Tertiary  horizontal  shifts  of  one  or  two  miles. 

An  accurate  calculation  of  the  amount  of  vertical  dis- 
placement on  the  Elsinore  fault  does  not  seem  possible 
on  the  basis  of  evidence  within  the  mapped  area.  As 
Cretaceous  sedimentary  rocks  of  the  Ladd  formation  cap 
the  crest  of  the  mountains  at  the  head  of  Tin  Mine  Can- 
yon at  an  elevation  of  2,750  feet  and  the  same  Cretaceous 
units  are  found  low  along  the  northeast  side  of  the  moun- 
tains at  elevations  as  low  as  1,250  feet,  a  vertical  separa- 
tion of  1,500  feet  is  suggested. 

Larsen  (1948,  map)  shows  granodiorite  and  volcanic 
rock  of  the  basement  complex  at  elevatiouvS  above  5,000 
feet  near  Santiago  Peak  southeast  of  the  mapped  area. 
Well  records  from  the  eastern  part  of  the  mapped  area 
indicate  that  diorite  and  quartz  monzonite  were  pene- 
trated at  elevations  near  sea  level.  These  few  well  records 
suggest  that  in  the  Bedford  Canyon-Brown  Canyon  area 
the  basement  rocks  have  a  relatively  fiat  surface  that 
dips  gently  southwestward.  The  w-idespread  occurrence 
of  post-Cretaceous  residual  clay  also  suggests  a  low, 
nearly  flat  surface.  If  an  essentially  planar,  pre-Paleo- 
cene  surface  was  developed  on  the  basement  rocks  in  the 

•  In  this  paper  the  fault  classification  terms  follow  those  recently 
proposed  by  M.  L.  Hill  (1958,  p.  16S8)  in  order  to  eliminate  con- 
fusion between  separation  (apparent  relative  movement)  and  slip 
(actual  relative  movement). 


area  now  traver.sed  by  the  Elsinore  fault,  a  vertical  dis- 
placement of  greater  than  5,000  feet  is  suggested  for 
this  .southern  i)()rtion  of  the  fault. 

Chine  Fault 

The  Chino  fault  cuts  across  the  northeastern  slope  of 
the  Puente-Chino  Hills.  Within  the  mapped  part  of  the 
Puente-Chino  Hills  it  strikes  X.  35°  to  45°  W.  and  dips 
about  55^"  SW.  It  is  apparently  a  reverse  fault  and  places 
Miocene  sedimentary  rocks  over  Pliocene  (  ?)  strata. 
Southeast  of  the  Piiente-Chino  Hills  the  fault  is  largely 
or  wholly  hidden  beneath  alluvium,  but  its  projected 
course  appears  to  gradually  converge  u[)()n  and  to  per- 
haps eventually  join  the  Elsinore  fault.  Sharp  differences 
in  groundwater  levels  in  water  wells  on  La  Sierra  Stock 
Ranch  near  State  Highway  IS,  as  well  as  topographic 
features  (chiefly  anomalous,  narrow  trenches)  indicate 
that  the  fault  may  cross  the  Santa  Ana  River  and  ex- 
tend southeast  of  Ilighway  18  along  the  first  major  wash 
cut  in  the  older  alluvium  east  of  W^ardlow  Wash.  Farther 
southeast,  along  the  margin  of  the  Santa  Ana  Mountains, 
the  chief  evidence  for  the  Chino  fault  is  topographic. 
A  well-defined  scarp  at  the  contact  between  terrace  de- 
posits and  older  alluvium  may  be  the  surface  expression 
of  the  Chino  fault.  Its  trace  also  may  coincide  with 
anomalous  .scarplets  and  benches,  especially  between 
Mabey  and  Main  Street  Canyons,  and  with  offset  drain- 
age lines  in  the  streams  between  Main  Street  and  Joseph 
Canyons.  The  southeastward  projection  of  the  trace  of 
the  Chino  fault  from  its  easternmost  exposure  in  the 
Puente-Chino  Hills  suggests  that  the  Chino  fault  joins 
one  of  the  faults  parallel  to  the  Elsinore  fault  west  of 
Bedford  Canyon  and  thence  joins  the  Elsinore  fault 
between  Bedford  and  Brown  Canyons. 

In  the  Corona  region  the  displacement  along  the 
Chino  fault  may  be  much  greater  than  that  along  the 
Elsinore  fault.  Indeed,  west  of  McBribe  Canyon,  the 
latter  may  be  a  horse-tailing  extension  of  the  Whittier 
fault,  which,  according  to  Woodford  and  others  (1954, 
p.  75),  is  exposed  to  the  northwest  in  the  southern 
Puente  Hills  and  trends  about  N.  70°  W.  for  about  25 
miles  from  the  Santa  Ana  River  to  Whittier.  Nearly  8 
miles  of  strike  separation,  in  a  right  lateral  sense,  along 
the  Chino  fault  is  suggested  by  the  disposition  of  two 
lithologically  similar  occurrences  of  the  Vaqueros  and 
Sespe  formations — one  in  the  northw^est  corner  and  the 
other  in  the  east  central  portion  of  the  Corona  South 
quadrangle. 

These  localities  are  on  opposite  sides  of  the  projected 
course  of  the  Chino  fault,  but  are  separated  by  an  area 
almost  7  miles  wide  which  is  underlain  by  younger 
sedimentary  beds.  Somewhat  similar  relations  exist  for 
Pliocene  (  ?)  and  Paleoeene  strata.  Thus  such  lateral 
movement,  if  actual,  may  date  from  Paleoeene  time  as 
the  Silverado  formation  of  this  age  is  affected,  but  most 
of  the  movement  probably  would  have  occurred  since 
Pliocene  time  as  the  seeming  offset  of  Pliocene  ( ?)  beds 
is  almost  as  much  as  that  of  the  earlier  rocks. 

However,  several  features  point  again.st  lateral  move- 
ment along  the  Chino  fault.  (1)  The  Arena  Blanca  syn- 
cline extends  across  the  projected  fault  trace  with  no 
apparent  lateral  offset.  (2)  Perhaps  the  most  compelling 
evidence  against  lateral  movement  was  found  at  a  lo- 
cality several  miles  northwest  of  the  highway  cut  noted 
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Figure  45.  C'liiiio  fault  <'xiii>se(l  in  cut,  west  side  of  State  Hisliwny  71  aliout  li  miles  north 
of  Prado  Dam.  The  fault  (center,  left  of  danger  sign)  separates  siltstone  and  shale  of  the 
Sycamore  Canyon  niemher  of  the  Puente  formation  (left)  from  Pliocene  (?)  siltstone  and 
sandstone   (right).  Ohserver  faces  northwest. 


below.  Here  fossiliferous  middle  Puente  sandstone  strata, 
which  rest  on  both  sides  of  the  fault  and  have  been 
eneountered  in  wells,  are  apparently  not  otfset  laterally 
(oral  eoinnuinieatioii,  K.  F.  Yerkes,  1957).  Several  addi- 
tional, hut  less  significaiit  features,  tend  to  support  this 


evidence.  (1)  The  "eneral  distribution  of  the  Bedford 
Canyon  formation,  already  noted  in  the  description  of 
the  Elsinore  fault,  rec|uires  no  lateral  movement.  (2) 
Minor  drag  folds,  which  are  well  exposed  on  both  sides 
of  the  Chino  fault  in  the  road  cut  on  State  Highway  71, 


FiiniiK  40.  Vertical  to  steeply  west-dipping  shear  zone  exposeil 
underground  in  water  tunnel  north  of  Hi.xliy  Canyon.  The  fault 
(left  of  hammer)  si'parates  hrecciated  intrusive  rock  at  left  (phase 
of  the  San  .Marcos  (iaiihro)  from  Hedford  Canyon  formation  gray- 
wacke   (right).  Ohserver  faces  south. 


Fioi'BE  47.  Closeup  of  vertical  shear  zone  in  Redford  Canyon 
formation  graywacke.  Hammer  point  marks  gouge  zone.  Exposure 
underground  in  water  tunnel  north  of  Hixhy  Canyon.  (Iliserver 
faces  south. 
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havt>  aiiiplitiulfs  of  about  S  iiiches  and  horizontal  axos. 
which  favors  di]i-separation  niovonuMit.  Tlius  hiteral 
movcintMit  aloii^  the  C'hiiio  fault,  at  least  sinue  middle 
Puente  time   (ui)per  Jlioeene),  seems  improbable. 

Minor  Faults 

A  number  of  minor  faults  have  been  mapped.  Most 
are  apparently  vertical  or  hifrh-anjrle  reverse  and  are  re- 
markably parallel  to  the  Klsinore  fault.  Some  are  eross 
faults,  most  of  which  are  apparently  vertical  and  have 
only  a  few  hundred  feet  of  displacement.  A  few  cross 
faults  have  an  eciually  small  apparent  lateral  otfset. 

Cross  faults  at  larj^e  angles  with  the  Elsinore  and 
Chino  fault  systems  complicate  the  structural  pattern 
of  the  area.  Northwest  of  Tin  Mine  Canyon  a  group  of 
cross  faults,  each  with  an  apparent  lateral  movement  of 
only  a  few  hundred  feet,  have  greatly  disturbed  clay 
beds  in  the  Silverado  formation.  West  of  Fresno  Canyon 
a  cross  fault  with  apparent  horizontal  movement  has 
offset  the  basement  rocks  about  1,000  feet  and  has  also 
apparently  offset  the  Elsinore  fault.  In  Brown  Canyon 
the  Elsinore  fault  is  apparently  offset  nearly  2,600  feet 
by  a  north-northea.st-trendiug  vertical  or  high-angle  re- 
verse eross  fault  (.figs.  46,  47). 

The  cross  faults  probably  are  tear  faults.  They  maj- 
be  caused  by  the  same  compressional  forces  that  appar- 
ently produced  the  major  northwestward-trending  re- 
verse faults  of  the  area.  The  cross  faults  also  may  be  an 
effect  of  jostling  at  a  time  (possibly  lower  Tertiary) 
when  movement  on  the  Elsinore  fault  may  have  changed 
from  lateral  to  high-angle  reverse.  The  horizontal  offsets 
on  the  Elsinore  fault,  especially  the  offset  at  Brown  Can- 
yon, may  be  only  apparent.  The  apparent  offset  block 
may  have  dropped  between  the  continuation  of  the 
original  Elsinore  fault  and  a  more  southwesterly  vertical 
fault  and  be  a  product  of  vertical  movement  along  the 
fault  zone. 

On  Scully  Hill  a  normal  fault  of  little  apparent  dis- 
placement separates  La  Vida  and  Soquel  members  of 
the  Puente  formation.  This  fault,  herein  designated 
the  Scully  Hill  fault,  may  cross  the  Santa  Ana  River 
and  a.ssume  an  easterly  and  southeasterly  course,  sub- 
parallel  to  the  Elsinore  fault,  as  far  as  Wardlow  \Yash 
to  the  southeast  of  which  it  appears  to  extend  beneath 
Quaternary  deposits  and  has  a  course  nearly  parallel  to 
that  of  the  Chino  fault.  West  of  Wardlow  Wash  this 
fault  has  been  interpreted  as  marking  the  contact  be- 
tween Vaqueros-Sespe  and  Puente  strata.  The  Topanga 
formation  and  probably  part  of  the  Puente  formation 
are.  therefore,  missing.  These  relationships  are  possibly 
attributable  to  an  unconformity,  but  the  linear  trace  of 
the  contact,  its  alignment  with  faulting  to  the  west,  and 
a  high  degree  of  deformation  in  the  bordering  rocks 
strongly  suggest  a  fault  contact.  If  this  is  true,  then 
this  fault  must  have  a  vertical  separation  of  about  1,000 
feet,  which  is  the  minimum  thickness  of  the  missing 
strata. 

A  set  of  vertical  or  high-angle  reverse  faults  lies 
parallel  to  and  northeast  of  the  Elsinore  fault  on  its 
apparent  downthrown  side.  These  faults  probably  are 
sympathetic  to  the  main  fault  and  belong  to  the  Elsinore 
fault  zone.  Two  such  faults  extend  eastward  from  Santa 
Ana  Canyon.  A  third  fault  branches  from  the  Elsinore 
fault  from  a  point  on  the  east  side  of  Hagador  Canyon 


and  thence  extends  northwestward  nearly  parallel  to 
the  Elsinore  fault.  It  is  better  defined  to  the  northwest, 
chiefly  by  topographic  features  including  .small  fault 
sags  and  aligned  saddles,  but  also  by  differences  in  rock 
types  encountered  in  the  drilling  of  two  water  wells 
closely  spaced  on  either  side  of  the  fault,  in  the  vicinity 
of  Mabcy  Canyon.  Northwestward  this  fault  extends  be- 
neath terrace  deposits  at  a  locality  on  the  east  side  of 
Fresno  Canyon.  In  the  eastern  part  of  the  mapped  area, 
in  the  vicinity  of  Bedford  and  Brown  Canyons,  several 
vertical  north  to  north-northwest-trending  faults  of  un- 
known displacement  have  greatly  disturbed  the  Tertiary 
sedimentary  rocks. 

Age  of  Faulting 

The  most  compelling  evidence  in  the  mapped  area 
suggests  that  the  initiation  of  predominantly  vertical 
movement  along  the  Elsinore  and  Chino  faults  com- 
menced prior  to  late  Pleistocene  time.  That  it  probably 
occurred  mostly  in  late  Pliocene  and  early  Pleistocene 
time  is  strongly  suggested  by  the  marked  unconformity 
between  Quarternary  terrace  deposits  and  highly  de- 
formed Pliocene  (?)  strata.  However,  geomorj)hic  and 
topographic  features,  including  aligned  searplets  and 
trenches,  as  well  as  anomalous  drainage  lines,  scarps, 
and  benches,  indicate  the  movement  has  continued  into 
Recent  time.  That  the  movement  has  been  discontinuous 
is  shown  by  the  extensive  occurrence  of  terrace  surfaces 
at  different  elevations.  At  least  some  of  the  faults  that 
parallel  the  Elsinore  fault  are  believed  to  have  been 
active  more  recently  than  it.  West  of  Fresno  Canyon, 
for  example,  a  cross  fault  offsets  the  Elsinore  fault  but 
is  in  turn  cut  by  a  fault  that,  west  of  Fresno  Canyon, 
parallels  the  Elsinore  fault,  thus  showing  both  of  these 
faults  to  have  moved  more  recently  than  the  Elsinore 
fault.  The  last-mentioned  fault  apparently  cuts  off  still 
another  fault  parallel  to  the  Elsinore  fault  east  of 
Fresno  Canyon. 

Evidence  for  pre-Pliocene  movement  exists  but  is  not 
conclusive.  Cretaceous  strata  apparently  are  not  present 
in  the  Corona-Chino  valley  or  Puente-Chino  Hills  blocks. 
This  gap  in  the  sedimentary  record  suggests  the  possi- 
bility of  a  period  of  strong  deformation  from  post  Upper 
Cretaceous  time  through  pre-Pliocene  time  or  even  pre- 
Upper  Cretaceous  deformation.  If  Cretaceous  sedimen- 
tary rocks  did  exist  in  these  blocks,  as  is  strongly  sug- 
gested by  the  abrupt  termination  south  of  Santa  Ana 
River  and  west  of  Wardlow  Wa.sh  of  extensive  Creta- 
ceous strata,  then  a  post-Upper  Cretaceous  pre-ilioeene 
uplift  may  well  have  occurred  along  the  Elsinore  and 
Chino  fault  systems.  Such  movement  would  have  been 
reverse  to  that  which  appears  to  have  characterized  late 
Pliocene  or  Pleistocene  time  and  Recent  time  and  may 
have  caused  the  Cretaceous  beds  to  be  stripped  from  the 
Corona-Chino  valley  and  Puente-Chino  Hills  blocks. 
During  Cretaceous  time,  however,  these  blocks  may  have 
been  structural  highs  which  received  no  sediments  and 
were  perhaps  elevated  or  moved  laterally  by  Cretaceous 
or  pre-Cretaceous  faulting. 

Relationship  Between  the  Elsinore,  Whittier,  and 
Chino  Faults 

The  question  of  whether  or  not  the  Elsinore  fault 
extends  northwestward  to  join  the  Whittier  fault  across 
the  Santa  Ana   River  has  aroused  much   interest.   The 
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of  southern  California. 


Whittier  fault  is  generally  considered  to  have  at  least  a 
small  component  of  lateral  movement,  whereas,  in  the 
mapped  area,  the  Elsinore  fault,  at  least  since  lower 
Tertiary  time,  apparently  has  none.  Accordinp;  to  Wood- 
ford and  others  (1954,  p.  75)  the  major  segment  of  the 
Whittier  fault  appears  to  be  upthrown  on  the  northeast 
side.  This  relationship  persists  northwestward  from  a 
cross  fault  at  the  west  edge  of  Horseshoe  Bend  which  is 
on  the  Santa  Ana  River  and  about  3  miles  west  of  the 
mapped  area  (fig.  48).  In  the  Corona  area  the  Elsinore 
fault  is  ap[)arently  downthrown  on  the  northeast.  Wood- 
ford and  others  (1954,  p.  75)  suggest  that  from  the 
Horseshoe  Bend  cross  favdt  southeast  about  3  miles  to 
a  point  on  the  Santa  Ana  River  where  the  projected 
trace  of  the  AVhittier  fault  and  the  river  intersect,  the 
Whittier  fault  is  characterized  by  movement  with  a  lat- 
eral component  as  well  as  a  component  of  dip  separation 
with  the  apparent  displacement  downward  on  the  north- 
east side. 

Nearly  3  miles  of  stril^e  separation,  in  a  right  lateral 
sense,  is  suggested  by  two  similar  occurrences  of  Puente 
and  Topanga  strata — one  on  the  nortlieast  side  of  the 
Whittier  fault  at  Scully  Hill  (pi.  3;  fig.  48)  and  the 
other  on  the  southwest  side  of  the  fault  at  Horseshoe 
Bend  (see  Sehoellhamer  and  others,  1954,  pi.  1).  If  this 
suggested  lateral   offset  is  actual,  then,  a.s  pointed  out 


by  Woodford  and  others  (1954,  p.  75),  the  Scully  Hill 
fault  and  the  northeast-trending  Horseshoe  Bend  cross 
fault  may  be  offset  segments  of  the  same  fault.  Moreover, 
the  Whittier  fault  in  this  area  apparently  has  at  least  a 
small  component  of  dip-separation  which  dies  out  south- 
eastward toward  the  Santa  Ana  River.  The  amount  of 
displacement  is  not  known,  but,  inasmuch  as  the  Whit- 
tier fault  appears  to  cut  out  the  Soquel  and  La  Vida 
members  of  the  Puente  formation  southeast  of  Horse- 
shoe Bend  (Sehoellhamer  and  others,  1954,  pi.  1)  the 
dip-separation  component  may  be  of  the  order  of  5,000 
feet  in  the  eastern  Puente-Chino  Hills. 

The  relationships  described  above  suggest  that  in  Plio- 
Pleistocene  time  the  Puente-Chino  Hills  block  may  have 
been  pushed  southeastward  along  the  Whittier  fault  and 
was  also  elevated  relative  to  the  Los  Angeles  Basin.  At 
the  same  time  the  Santa  Ana  Mountains  block  was  rising 
and  also  perhaps  moving  slightly  northwestward.  Appar- 
ently the  three  structural  blocks — the  sinking  Los  An- 
geles Basin  and  the  two,  wholly  independent,  rising 
blocks  (fig.  48) — meet  at  the  Santa  Ana  narrows  to  pro- 
duce a  rotational  movement  along  the  Whittier  and  Elsi- 
nore fault  zone.  From  evidence  in  the  mapped  area 
lateral  movement,  at  least  since  lower  Tertiary  time, 
does  not  appear  to  have  extended  southeast  of  the  Santa 
Ana  River.  As  already  stated,  mucli  greater  dip-separa- 
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tioii  iiu>vt'iii(Mif  oil  the  Elsiiiorc  fault  is  siitrtrested  in  the 
eastfrii  part  of  tlu"  Corona  rejriou  than  in  the  vii'inity 
of  Santa  Ana  Canyon  so  that  vertical  displacement  may 
be  relatively  small  in  the  Santa  Ana  narrows. 

The  southeastern  part  of  the  Puente-Chino  Hills  block, 
bounded  by  the  steeply  dippin;:?  to  vertical  Whittier- 
Klsinore  fault  zone  on  the  southwest  and  by  the  moder- 
ately southwest-dippiufj  Chino  fault  on  the  northeast,  ap- 
l)ears  to  be  a  pjiant  \ved<re  that  tapers  southeastward  and 
downward.  The  evidence  for  rijrht-lateral  movement  as 
well  as  eviilencc  for  tlip  separation  at  the  eastern  end  of 
the  Whittier  fault  and  for  reverse  movement  along  the 
Chino  fault  su^>:est  that  the  wedjje  moved  prow-like 
eastward  and  concurrently  upward  on  its  northeast  side. 
This  suggested  movement  also  may  have  caused  the 
southeastern  margin  of  the  wedge  to  be  rotated  down- 
ward with  respect  to  the  Santa  Ana  Mountains  block. 
If  the  wedge  did  move  in  this  manner,  the  writer  would 
ordinarily  expect  the  strata  along  its  margins  and  espe- 
cially at  its  apex  to  be  highly  contorted.  The  lack  of  ex- 
treme disorder  in  these  strata  may  be  attributable  to  the 
relief  of  compression  bv  the  upward  movement  along  the 
Chino  fault. 

An  extension  of  the  Whittier  fault  eastward  along 
the  trend  mapped  by  Woodford  and  others  (1944,  map) 
and  Schoellhamer  and  others  (1954,  pi.  1)  would  join 
the  Elsinore  fault,  or  one  of  the  faults  parallel  to  it,  at 
a  locality  southeast  of  the  Santa  Ana  River  where  Cre- 
taceous and  Paleocene  sedimentary  rocks  are  greatly  con- 
torted by  faulting.  However,  the  Horseshoe  Bend  cross 
fault,  where  there  is  apparently  an  abrupt  reversal  of 
the  displacement  on  the  Whittier  fault,  was  previously 
thought  likely  to  terminate  the  Whittier  fault  (Wood- 
ford and  others,  1954,  p.  75).  Recent  mapping  indicates 
this  is  not  the  termination  and  that  the  Whittier  fault 
continues  southeast  past  Horseshoe  Bend  to  the  Santa 
Ana  River  (oral  communication,  R.  F.  Yerkes,  1957), 
and  that  along  this  part  of  its  trace  the  Whittier  fault 
has  caused  the  block  on  its  southwest  side  to  move  up- 
ward (Woodford  and  others,  1954,  pi.  1).  Thus,  in  the 
area  of  the  Santa  Ana  River,  the  relative  movement  on 
the  Elsinore  and  Whittier  faults  is  the  same.  If  the  trace 
of  each  fault  is  projected  across  the  river,  they  coincide. 
If  the  Elsinore  and  Whittier  faults  do  not  join  to  form 
a  single,  continuous  break  across  the  Santa  Ana  River, 
the  Whittier  fault  probably  splits  and  frays  out  into  the 
Elsinore  fault  zone. 

The  Chino  fault  probably  is  continuous  with  a  fault 
that  intersects  the  Elsinore  fault  near  McBribe  Canyon, 
midway  between  Bedford  and  Brown  Canj-ons,  but  this 
has  not  been  fully  demonstrated.  If  the  Chino  fault  is 
not  continuous  with  this  or  one  of  the  other  northwest- 
trending  faults  in  the  Bedford  Canyon-Brown  Canyon 
area,  it  must  die  out  beneath  the  older  alluvium  south  of 
Corona,  as  no  other  fault  zone  that  could  join  the  Chino 
fault  was  found  in  the  northeastern  quarter  of  the 
Corona  South  quadrangle.  However,  topographic  fea- 
tures, chiefly  scarplets ;  and  anomalous  drainage  lines, 
scarps,  and  benches,  strongly  suggest  that  a  fault  bor- 
ders the  lower  margin  of  the  Santa  Ana  Mountains  south 
of  Corona.  If  so,  this  fault  appears  to  intersect  the 
Elsinore  fault  between  Bedford  and  Brown  Canyons, 
and  may  well  be  the  southeastward  extension  of  the 
Chino  fault.  If  this  is  the  Chino  fault,  then  it  and  the 


Elsinore  fault  bound  the  southeastern  part  of  the  wedge- 
shaped  fault  block — the  Puente-Chino  Hills  block — that 
extends  northwestward  from  Bedford  Canyon  into  the 
Puente-Chino  Hills. 

Folds 

The  rocks  along  the  northeastern  flank  of  the  Santa 
Ana  Mountains  strike,  in  general,  N.  50°  to  70°  W.  to 
form  folds  api)roximately  parallel  to  the  Elsinore  fault 
and  to  the  trentl  of  the  mountains.  Dips  range  mostly 
from  30°  to  vertical,  and  have  an  estimated  average  of 
about  60°.  In  a  few  places  Tertiary  beds  are  horizontal 
or  very  gently  dipping.  Most  of  the  ob.served  dips  are 
to  the  northeast,  although  local  and  marked  differences 
in  dip  sugge.st  repetition  of  the  beds  in  a  series  of  minor 
folds.  Overturned  beds  and  vertical  beds  are  common, 
particularly  near  the  Elsinore  fault.  Indeed,  all  of  the 
Silverado  strata  between  Main  Street  and  Ilagador 
Canyons  may  be  overturned.  These  commonly  show  dips 
of  45°  to  65°  SW^.  and  at  a  few  localities  they' are 
vertical. 

Along  the  southeastern  tip  of  the  Puente-Chino  Hills 
Tertiary  sedimentary  rocks  strike  from  N.  70°  W.  to  X. 
80°  E.  and  at  many  places  strike  nearly  west.  South  and 
west  of  Prado  Dam  the  strata  dip  consistently  to  the 
north  or  northeast,  whereas  a  short  distance  north  of 
Prado  Dam,  across  the  axis  of  the  Arena  Blanca  syn- 
eline,  the  dips  are  to  the  south  or  southwest.  The  axial 
trace  of  the  syneline  trends  approximately  N.  70°  W. 
This  syneline  is  asymmetrical,  in  that  the  north  limb 
dips  about  35°  and  the  south  limb  averages  about  60°. 
The  syneline  appears  to  plunge  to  the  northwest. 

Southeast  of  Corona,  along  the  west  side  of  Bedford 
Canyon,  scattered  patches  of  Miocene  and  Pliocene  (?) 
sedimentary  rocks  form  part  of  a  syneline  which  has 
been  broken  by  faulting.  This  syneline  also  is  asymmet- 
rical. Vertical  to  steeply  northeast-dipping  beds  are  ex- 
posed on  the  south  limb  and  strata  on  the  north  limb 
dip  about  35°  SW.  It  apparently  plunges  northwestward 
and  is  probably  the  faulted  and  eroded  remnant  of  the 
Arena  Blanca  syneline  of  the  Puente-Chino  Hills.  Far- 
ther east,  along  Brown  Canyon,  Paleocene  Silverado 
beds,  upper  Eocene  to  lower  Miocene  (?)  Vaqueros- 
Sespe  beds,  and  upper  Miocene  Pueute  beds  form  a  shal- 
low and  narrow  .synclinal  remnant.  The  sedimentary 
record  suggests  that  the  eastern  margin  of  a  narrow 
basin  of  Tertiary  deposition — probably  an  arm  of  the 
Los  Angeles  Basin — was  near  Brown  Canj-on. 

Cretaceous  and  Tertiary  sedimentary  rocks  constitute 
the  southwestern  flank  of  the  Santa  Ana  Mountains  and, 
in  general,  dip  southwestward  to  westward  off  of  the 
basement  rocks  that  form  the  crest  of  the  mountains 
(Schoellhamer  and  other.s,  1954).  On  the  northeast  and 
north  flank  of  the  Santa  Ana  Mountains  the  Cretaceous 
and  Paleocene  strata  dip  generally  northeastward  to 
northward.  These  strata,  therefore,  have  the  form  of  a 
great  northwestward-trending  anticline.  The  crest  of 
the  anticline  approximates  the  crest  of  the  mountains, 
and  has  been  broken,  slightly  east  of  its  axis,  by  move- 
ment on  the  Elsinore  fault.  Remnants  of  the  northeast 
limb  of  this  anticline,  although  highly  faulted,  occur 
along  the  northeastern  flank  of  the  Santa  Ana  Moun- 
tains in  the  Corona  region  and  remain  as  the  southwest 
limb  of  the  Arena  Blanca  svncline. 
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Elsinore  Trough  or  Graben 

Temeseal  Canyon  (locally  termed  Temescal  Valley  1 
is  an  irregular  valley  from  11  to  8  miles  in  width  and 
about  20  miles  in  length,  extending  from  Corona  to 
Elsinore.  It  is  often  referred  to  as  the  Elsinore  trough 
or  graben.  This  trough  is  the  northwest  part  of  a  valley- 
like region  about  40  miles  long  which  extends  southeast- 
ward from  Corona  to  a  point  beyond  Temeeula.  The 
entire  feature  is  commonly  termed  the  Elsinore-Teme- 
cnla  trough.  In  the  Corona  region  the  trougli  superfi- 
cially resembles  a  graben,  Init  northwest  of  Brown  Can- 
yon no  fault  was  found  that  could  mark  the  northeast 
side  of  the  graben,  and  Temescal  Canyon  appears  to 
be  an  erosional  trough  bounded  by  a  young  fault  zone 
on  its  southwest  side.  To  the  southeast  of  the  Corona 
South  (juadrangle,  however,  the  trough  may  well  be  a 
graben.  Recent  mapping  by  Pish  (1953,  map)  and 
Rogers  (1959,  pi.  5)  as  well  as  a  brief  field  investigation 
by  the  writer  indicates  that  the  Elsinore  fault  extends 
southeastward  past  Glen  Ivy  Hot  Springs  (a  third  of  a 
mile  east  of  the  Coro'na  South  quadrangle  at  the  mouth 
of  the  Coldwater  Canyon),  at  least  to  a  point  about  one 
mile  southeast  of  Lee  Lake  (3  miles  east -southeast  of  Glen 
Ivy),  and  marks  the  southwe.stern  side  of  a  graben  (fig. 
48).  Rogers  shows  another  fault,  nearly  parallel  to  the 


Figure  49.  View  west  alunf;  Ihe  Sniita  Ana  Canyon  toward 
Santa  Ana  narrows  (center).  At  left  are  the  Santa  Ana  Mountains. 
Elsinore  fault  trace  is-  just  behind  trees  in  middle  distance  at  left 
edge  of  photo.  Flat  areas  (1  )  in  center  lieyond  the  trees  and  .south 
of  the  railroad  and  (LM  half  way  up  the  mountains  at  the  left  are 
landslides  of  Santiago  Peak  volcanic  rock.  Note  landsdide  cirques 
at  the  left  in  the  Santa  Ana  Mountains.  The  Puente-t?liino  Hills 
are  on  the  right.  North  of  the  railroad,  Scully  Hill  is  the  typical 
topographic  expression  of  the  Miocene  sedimentary  rocks.  From  left 
to  right  they  are:  Topanga  formation  (irregular  surface),  La  Vida 
(shale)  member  of  the  I'uente  formation  (rounded  slopes),  Soquel 
( sand.s-tone )  member  of  the  Puente  fornuition  (irregular  .surface), 
Yorba  (shale)  member  of  the  I'uente  formation  (rounded  topog- 
raphy), and  the  Sycamore  (.'anyon  (sandstone  and  conglomerate) 
member  of  the  Puente  formation  (irregular  surface  above  right 
edge  of  citrus  grove).  Sandstone  and  conglomerate  of  the  Vaqueros 
and  Sespe  formations.  undifferentiate<l,  exposed  at  far  right,  east 
side  of  Santa  .\na  River.  i 


Elsinore  fault,  about  a'  quarter  of  a  mile  southwest  of 
Lee  Lake  and  with  the  necessary  separation  to  form  a 
graben.  This  fault  may  join  with  faults  of  the  same 
separation  between  Brown  Canyon  and  Bedford  Canyon 
in  the  eastern  part  of  the  Corona  South  quadrangle.  If 
this  is  true  a  graben  about  half  a  mile  wide  may 'exist 
east  of  Bedford  Canyon  and  extend  southeastward  past 
Glen  Ivy  and  perhaps  beyond  Lee  Lake. 

Conclusions 

1.  A  single  break,  apparently  offset  in  two  places,  and 
with  a  higli-angle  reverse  dip-separation  sense  of  move- 
ment, can  be  designated  as  the  Elsinore  fault.     , 

2.  Strike  separatioil  along  the  Elsinore  fault  has  not 
been  proved,  within  the  mapped  area,  but  horizontal 
shifts  in  a  right  lateral  sense  may  have  amounted  to  1  or 
2  miles.  Pre-middle  Tertiary  lateral  movement,  suggested 
by  the  juxtaposition  of  dissimilar  rock  types  of  the 
Southern  California  batholith  soutlieast  of  the  mapped 
area,  may  have  been  much  greater.  '^ 

3.  The  Elsinore  and  Whittier  faults  apparently  join 
across  the  Santa  Ana  River  narrows,  where  rotation 
along  the  fault  zone  may  have  occurred. 

4.  The  Chino  fault  probably  is  a  reverse  fault.  The 
southeasterly  projection  of  its  trace  suggests  it  joins 
the  Elsinore  fault  southeast  of  Corona,  east  of  Bedford 
Canyon. 

5.  The  major  movement  along  the  Elsinore  and  Chino 
faults,  as  indicated  by  the  Tertiai-y  rocks  in  the  mapped 
area,  probably  coiinnenced  prior  to  late  Pleistocene  time 
and  may  date  from  late  Pliocene  tim(>.  The  movement 
has  continued  into  Recent  time. 

6.  The  top  of  the  Santa  Ana  Mountains  marks  the 
crest  of  a  great  northwest-trending  anticline.  It  is  paral- 
leled on  the  northeast  by  the  Arena  Blanca   syncline. 

7.  In  the  Corona  area  the  Corona-Elsinore  trough 
apparently  is  a  broad  valley  eroded  in  poorly  consoli- 
tlated  sediments  and  bounded  by  a  young  fault  zone  on 
its  southwest  side. 
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GEOMORPHOLOGY 
General  Features 

Tilt'  land  forms  in  the  Corona  area  are  Jiredominantly 
block  mountains  wliieh  have  been  dissected  marf;iiially 
by  streams  (fifr.  40.  4!f).  Tliey  are  now  in  a  latc-yontli 
staire  of  develo]inient. 

The  most  prominent  to|H)p:rai)liie  features  are  expres- 
sions of  movement  along:  the  Elsinore  faidt.  The  higrh- 
est  altitude  in  the  niapped  area,  4,007  feet,  is  Pleasants 
Peak,  a  point  on  the  crest  of  tlie  Santa  Ana  Jlountains. 
Tills  is  :l..'UK1  feet  above  the  surface  of  the  compound 
alluvial  fan  at  Corona  and  '.i.fi'A'I  feet  above  the  Santa 
Ana  River  at  I'rado  Dam.  The  Santa  Ana  Mountains 
block  is  asynuuetrical  in  jirofile  with  the  northeast  slope 
steeper  and  more  abrujit  than  the  southwest  slope. 

Tlu'  Pueute-Chino  II ills  block,  uplifted  between  the 
Whittier  fault  on  the  south  and  the  Chino  fault  on  the 
north,  has  a  maximum  elevation  of  1.781  feet  at  San 
Juan  Hill.  'A  miles  west  of  the  mapped  area.  The  Puente- 
Chino  Hills  have  a  relatively  jzeutle  topofiraphy  and  the 
block  is  more  synuuetrical  than  the  Santa  Ana  iloun- 
tains  block. 

Drainage 

General  Features.  The  overall  drainage  pattern  is 
integrated  inasmuch  as  all  of  the  major  streams  eventu- 
ally reach  the  Santa  Ana  River,  to  whose  level  all  of 
the  streams  are  grading.  In  the  Puente-Chino  Hills  the 
drainage  pattern  is  dendritic.  The  tributaries  in  the 
Santa  Ana  ^Mountains  generally  enter  the  major  streams 
at  nearly  right  angles  and  thus  form  a  trellis  or  grid- 
iron pattern.  Alternate  periods  of  rejuvenation  and  of 
aggradation  are  indicated  by  the  incised  stream  courses 
on  the  Corona  alluvial  fan.  Evidently  the  one  drainage 
outlet  for  the  area,  the  Santa  Ana  River,  is  aggrading 
as  its  bed  is  filled  with  nearly  one  hundred  feet  of  allu- 
vium at  Prado  Dam.  This  aggradation  has  been  attrib- 
uted to  a  eustatic  rise  of  .sea  level  at  the  end  of  Pleisto- 
cene time  (Poland,  1947). 


Stream  Ti/pes.  The  .smaller  streams  and  tributaries 
are  consequent,  but  the  two  major  streams,  the  Santa 
Jina.  River  and  Temeseal  Creek,  are  each  of  a  special 
type. 

The  Santa  Ana  River  is  apparently  an  antecedent 
stream  that  flowed  along  its  present  course  before  uplift 
of  the  Puente-Chino  Hills  and  Santa  Ana  Mountains 
blocks  and  was  able  to  maintain  its  former  course  across 
a  slowly  rising  mountain  mass.  The  stream  cut  into  the 
rising  ma.ss  tliroughout  the  period  of  deformation,  re- 
sulting in  the  Santa  Ana  narrows.  This  is  suggested  by 
topograi)hic  evidence,  particularly  by  small,  flat-topped 
benches  or  mesas  at  different  elevations  along  the  Santa 
Ana  Mountains  side  of  the  river  and  slightly  deformed 
terraces  at  different  levels.  Superposition  is  not  likely 
beeau.se  of  the  distribution  and  structure  of  the  Ter- 
tiary .sedimentary  rocks.  Apparently  no  uplift  is  in  pro- 
gress today  across  the  Santa  Ana  River,  as  the  channel 
is  being  alluviated  all  the  wav  to  the  ocean  (Poland, 
1947,  p   4,  pi.  7).  ' 

Temeseal  Creek  is  a  fine  example  of  a  superimposed 
stream.  This  stream  has  cut  a  .steep  cliff  face  in  ba.sement 
rocks  along  the  northeast  side  of  Temeseal  Canyon.  One 
might  at  first  suspect  that  the  debouching  of  fanglomer- 
ate  material  from  the  Santa  Ana  Mountains  had^ forced 
Temeseal  Creek  against  the  hard  rocks  and  permitted 
the  cutting  of  Temeseal  Canyon.  However,  reference  to 
the  geologic  map  shows  that,"  southeast  of  Corona,  Tem- 
eseal Creek  has  cut  a  gorge  wholly  in  resistant  basement 
rocks.  Farther  southeast,  recent  work  by  Fish  (1953, 
map)  and  Rogers  (1959,  pi.  5)  shows  that  Temeseal 
Creek  is  entirely  in  basement  rocks  at  Lee  Lake  and 
again  north  of  Glen  Ivy.  This  is  also  true  just  east  of 
the  mapped  area.  All  of  these  canyons  are  apparently 
cut  through  unfaulted  basement  rocks.  Fish  also  found 
deep  alluvial  fill  from  elevation  1,000  to  1,574  feet  and 
Rogers  assigned  part  of  these  outcrops  in  the  Perris 
Block  northwest  of  Dawson  Canyon  to  the  Paleocene  Sil- 
verado formation.  The  patchy  outcrops  of  Tertiary  sedi- 
ments and  old  terrace  deposits  southeast  and  east  of 
Coroim  in  the  Elsinore  trough  and  on  the  Perris  Block 


%■ 


V-^ 


mm^ 


*«>VL 


^  «»•»'- 


54 


California  Division  of  Mines 


[Bull.  178 


ot 


Qt 


Ts 


Figure  50.     Two   levels   of   terrace   deposits    (IJt)    overlying   Silverado   formation   sandstone 
and  conglomerate   (TS)   along  the  east  side  of  lower  Hagador  Canyon.  These  two  terrace  levels 


have  formed  by  differential  erosion.  Observer  faces  east. 


indicate  that  this  refi'ion  was  once  buried  by  sedimentary 
rocks.  Apparently  in  Plio-Pleistocene  time  Temescal 
Creek  followed  a  meanderino:  course  on  these  sedimen- 
tary rocks  and  later  became  superimposed  on  the  re- 
sistant basement  rocks. 

In  Plio-Pleistocene  time  Tertiary  sedimentary  rocks 
filled  the  site  of  the  present  Elsinore  trough  southeast 
of  Corona  and,  as  already  indicated,  apparently  lapped 
up  on  the  southwestern  edge  of  the  Perris  Block.  These 
sediments  may  later  have  been  slightly  tilted  to  the 
southwest  by  movement  on  the  Elsinore  fault.  This  tilt- 
ing may  have  provided  the  initial  course  of  Temescal 
Creek  and  the  creek  quickly  eroded  most  of  the  soft 
sediments. 

Terrace  Deposits,  Terraces  and  the  Corona  Alluvial  Fan 

Many  of  the  terrace  deposits,  so  well  developed  along 
the  northeastern  flank  of  the  Santa  Ana  Mountains,  have 
nearly  flat  surfaces  (fig.  52)  ;  others  have  been  greatly 
dissected.  Most  of  the  surfaces  are  nearly  horizontal  and 
slope  northward  or  northeastward  at  5°  or  less,  but  a 
few  slope  as  much  as  lo°.  The  beds  of  the  terrace  de- 
posits are  generally  horizontal  or  dip  less  than  5°  north 
or  northeast,  but  some  southeast  of  Bedford  Canyon 
were  observed  to  dip  as  much  as  15°,  thus  iiulicating 
deformation.  A  number  of  terraces  in  the  region  south 
of  Prado  Dam  lie  at  slightly  different  elevations.  Many 
of  these  terraces  are  flattopped  ridges  with  the  geomor- 
phic  form  of  an  old  terrace,  but  have  little  or  no  terrace 
material  deposited  on  them.  Evidently  these  are  denuded 
benches  that  never  were  covered  with  terrace  deposits. 
They  probably  were  cut  by  the  Santa  Ana  River  and 


the  different  levels  represent  periods  of  more  rapid  rise 
of  the  mountain  block  transverse  to  the  Santa  Ana  River. 

Differential  erosion  and  faulting  apparently  have  both 
been  factors  in  determining  the  present  day  elevations 
of  the  terrace  deposits.  Two  terrace  levels,  developed  on 
a  once  apparently  continuous  terrace  deposit  along  the 
east  side  of  Hagador  Canyon  where  no  faulting  is  likely, 
afford  a  good  example  of  features  formed  mostly  by 
differential  erosion,  which  is  probably  the  dominant  pro- 
cess (figs.  50,  51).  The  topographic  break  between  terrace 
deposits  and  the  older  alluvium  is  probably  a  scarp  along 
the  Chino  and  several  jiarallel  faults.  This  is  most  evi- 
dent south  of  Corona  between  Hagador  and  Main  Street 
Canyons.  The  material  sliown  as  older  alluvium  may  well 
be  merely  a  thin  veneer  on  the  down-dropped  portion  of 
a  large,  pre-existing  alluvial  fan,  and  that  the  terrace 
deposits  are  remnants  of  the  upthrown  block. 

The  Corona  compound  alluvial  fan  lias  a  typical  fan- 
like drainage  pattern.  It  has  been  much  dissected  (fig. 
53),  and  differential  erosion  has  produced  many  broad 
and  nearly  flat  surfaces  at  different  elevations.  Typical 
fan  head  trenches  are  present  and  are  especially  well  de- 
veloped in  the  Main  Street  Canyon-Eagle  Canyon  region. 
The  fan  has  a  general  northeast  slope  which  averages 
about  4°  and  ranges  from  3^  south  of  Corona  to  5°  along 
the  northwest  side  of  Bedford  Canyon. 

Landslides 

Landslides  or  slumps  occur  at  many  places  along  the 
Elsinore  faidt.  They  are  irregular  masses  of  fractured 
basement  rock  that  generally  rest  upon  the  main  rock 
mass.  However,  two  slides  of  basement  rock  are  isolated 
from  the  mass.  The  first  of  these,  northwest  of  Bedford 
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FliilRE  ."1.  Vii'W  nortlienst  :iir,i.v>  ili,'  iiMrihu,.,!  ,ii(l  "1  ih'  i  :  ii.i  lil^iiiorf  triiii;;h  from 
Skyliiu'  I>rive.  Tcincsciil  or  Cavilnn  Hills  (part  of  IVrris  Hlo<k  )  in  hiickcroiind.  Citrus  proves 
ill  left  middle  distiinee  are  on  the  Corona  compound  alluvial  fan.  Ridfje  line  in  center  (with 
trees)  is  same  two  terrace  levels  shown  in  tit;.  .")().  Brush  covered  area  in  foreground  is  under- 
lain by  Ladd  formation  sandstone  and  coiiKloinerate  and  Silverado  formation  sandstone. 


I'K.I  KK.  .'2.  Flat-topped  terr;i.  .  -  -..iiilieast  of  I'rado  Dam  along  State  Highwa.v  IS.  Terrace 
deposits  (Qtl  overlie  white  I'liocene  (Vi  sanilstone  (Tp).  White  outcrop  at  right  Is  fossil 
locality  20.  I-ower  Wardlow  Wash  in  foregnuind.  Observer  faces  southwest. 
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FlGTRE  5S.     Surfaces  of  Corona  compound  alluvial  fan.  View  southeast  toward  Tin  Mine 
Canyon   (center  background)  and  Santa  Ana  Mountains  (background). 


Canyon,  is  a  large  block  of  pulverized  voleanic  rock 
resting  on  Paleocene  and  Miocene  sedimentary  rocks 
and  surrounded  by  them  (fig.  42).  This  slide  has  ap- 
parently moved  about  1,800  feet  horizontally.  The  other 
isolated  block,  composed  of  volcanic  slide  material,  is  in 
Santa  Ana  Canyon  at  the  southern  margin  of  Scully 
Hill.  The  toe  of  the  slide  apparently  overrides  terrace 
deposits  and  sedimentary  rocks  of  the  Vaqueros  and 
Sespe  formations  on  the  north.  The  Santa  Ana  River 
has  cut  oft'  the  southern  part  of  the  slide  which  once  may 
have  formed  a  weak  dam  across  the  river.  This  slide  must 
have  moved  a  minimum  horizontal  distance  of  about 
1,500  feet.  That  it  may  have  moved  almost  3,000  feet  is 
suggested  by  a  large  land-slide  cirque  high  in  the  Santa 
Ana  Mountains  to  the  south  (fig.  49). 

The  landsliding  is  probably  contemporaneous  with 
the  faulting  or  slightly  later.  As  landslides  override  ter- 
race deposits  and  in  several  places  seem  to  be  mixed 
with  terrace  material,  they  are  probably  late  Pleistocene 
to  Recent  in  age. 

GEOLOGIC   HISTORY 

The  geologic  history  recorded  in  the  rocks  of  the 
Corona  area  began  in  Triassic  time  when  most  of  the 
area  apparently  was  submerged  under  the  sea.  The  re- 
gion then  received  thick  deposits  of  silt,  mudstone  or 
clay,  and  (jandstone  and  minor  amounts  of  fossiliferous 
linicstone  of  Late  Triassic  age.  As  these  strata  are  mtu-h 
more  deformed  than  the  unconformably  overlying  vol- 
canic rocks  of  Jurassic  (  ?)  age  tliey  may  well  have  been 
folded  and  mildly  metamorphosed  and  possibly  eroded 
(luring  or  at  the  end  of  Triassic  time. 

A  great  volume  of  volcanic  rock  was  ])oured  ujion  a 
surface  of  the  folded  Triassic  sedimentary  rocks,  possibly 
in   Jurassic   time.    The,  emplacement   of   the   hypabyssal 


and  plutonic  igneous  intrusive  bodies  of  the  differentiat- 
ing magma  of  the  great  batholith  of  southern  California 
may  have  begun  in  Jurassic  time  and  probably  persisted 
into  early  Late  Cretaceous  time.  Isotopic  dating,  how- 
ever, (Larsen  and  others,  1958,  pp.  35-62)  of  rocks  from 
the  great  batholith  of  southern  California  indicates  that 
it  was  emplaeed  largely  or  w-hoUy  in  early  Late  Cre- 
taceous time.  The  Triassic  rocks  and  the  later  volcanic 
rocks  were  tightly  folded  and  mildly  metamorphosed 
apparentl.v  partly  before  and  probablj-  also  during  the 
emplacement  of  the  batholith.  Probablj-  during  early 
Late  Cretaceous  time  the  area  was  eroded  to  a  terrain 
of  rather  low  relief  and  the  batholithic  rocks  were  ex- 
posed. Lateral  movement  along  the  Elsinore  fault  zone 
may  have  occurred  during  the  Late  Cretaceous-early 
Tertiary  time  interval. 

The  area  apparently  remained  a  positive  land  mass 
during  early  Late  Cretaceous  time  and  received  non- 
marine  sediments.  Upper  Cretaceous  seas  then  trans- 
gressed the  area  and  left  a  thick  deposit  of  fossiliferous 
marine  strata.  Toward  the  close  of  the  Cretaceous  period 
the  area  may  have  again  become  at  least  in  part  a  posi- 
tive land  mass  and  the  marine  sedimentary  rocks  were 
partly  eroded  away. 

The  Upper  Cretaceous  seas  may  have  been  the  last  to 
cross  the  region  of  the  present  Santa  Ana  Mountains. 
The  Paleocene,  Eocene,  and  Miocene  seas  probably  did 
not  submerge  the  central  part  of  the  present  mountains, 
but  bordered  the  site  of  their  northern  peripheries.  Plio- 
cene seas  apparently  were  even  more  restricted  and 
marginal. 

In  Paleocene  time  strata  of  both  marine  and  nonma- 
rine  origin  were  laid  down  over  a  surface  of  moderate 
relief.  These  beds  probably  represent  continuous  deposi- 
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tiou  aloiifi  tho  iiuirfjins  of  a  fliu-tuatiiipr  sea  >uuler  la- 
p:ooiial  ami  ncarslioro  coiulitioiis.  Deposition  of  inarine 
strata  marked  tiie  Eoeeiie  epoch  toward  or  at  the  ek)se  of 
whieh  the  area  afraiii  became  a  positive  land  mass  and 
received  continental  deposits  without  apparent  inter- 
ruption from  hite  Eocene  to  early  Miocene  time.  Prob- 
ably the  area  was  of  moderate  relief  and  near  the  shore- 
line of  a  shallow  sea.  Subsidence  recurred  early  in  the 
Miocene  epoch. 

Marine  sedimentation  was  renewed  in  early  Miocene 
time  and  must  have  continued  well  into  IMioeene  time. 
Toward  or  at  the  close  of  the  Pliocene  epoch  the  sea  re- 
treated as  the  irreat  oro>reny,  which  initiated  the  processes 
that  formed  the  present  land  features,  began.  The  Ter- 
tiary and  Cretaceous  strata  were  folded  into  a  great 
anticlinal  arch,  at  the  site  of  the  present  Santa  Ana 
Mountains,  and  a  .syncline  to  the  northeast.  After  fold- 
ing, the  relief  may  have  been  moderate.  A  period  of 
major  block  faulting  began  in  either  late  Pliocene  time 
or  at  the  end  of  the  Pliocene  epoch  and  has  continued, 
in  moderate  degree,  until  the  present.  Erosion  has  C-on- 
tinuously  carved  the  uplifted  mountain  blocks  into  their 
present  complicated  forms.  Terrace  deposits,  terraces 
and  broad  erosion  surfaces,  at  different  elevations,  record 
an  irregular  rate  of  uplift. 

Summarj/  of  major  events  and  salient  geologic  features. 

1.  Corona  nren  receiving  nmrine  se<liments  iluring  Triassic  time. 

2.  Folding  and  mild  mefnmorphism  at  the  close  of  the  Triassic 
period. 

3.  Voloanism  in  .Iiirassic    (?)    time. 

4.  Foklinp:  and  nietamorphi.sm  of  the  volcanic  rocks  and  earlier 
sedimentary  rocks. 

.".  .Jurassic  (?)  and  Cretaceous  igneous  activity  associated  with 
the  intrusion  of  the  great  batholith  of  southern  California. 

G.  Erosion  to  a  mature  surface,  I'pper  Cretaceous  nonmarine  sedi- 
mentation ;  subsidence  and  marine  sedimentation  in  Late 
Cretaceous  time. 

7.  I'ossihie  lateral  movement  along  Elsinore  fault  zone  during 
Late  Cretaceous-early  Tertiary   time  interval. 

5.  Sites  of  present  Elsinore  trough  and  northern  peripheries  of 
Santa  Ana  Mountains  filled  with  Tertiary  sediments.  Hath 
marine  and  nonmarine  strata  were  deposite<l  during  different 
times.  Sediments  probably  overlapped  the  southwestern  I'erris 
Hlock  region. 

9.  Major  folding  and  block  faulting,  beginning  probably  either 
in  late  Pliocene  or  end-1'liocene  time,  continuing  to  the  present. 

10.  Tertiary   sedimentary    rocks    rapidly    eroded    from    the    Elsinore 
trough. 

11.  Development  of  the  present  topography   and  deposition  of  sur- 
ficial  deposits. 
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INTRODUCTION 

Mining  Districts.  Mining  districts,  at  least  parts  of 
which  are  within  the  Corona  South  quadrangle,  include 
the  Silverado,  Santa  Rosa,  Yorba,  and  Corona.  The  des- 
ignation "Silverado  mining  district"  was  early  applied 
to  an  area  generally  south  of  the  Corona  South  quad- 
rangle, but  apparently  including  the  part  of  the  quad- 
rangle that  lies  south  of  the  drainage  divide  and  thus  is 
in  Orange  County.  The  settlement  of  Silverado,  in  Sil- 
verado Canyon,  was  a  mining  boom  town  founded  in 
1878.  It  was  a  center  of  extensive  mining  activity  until 
1881.  Most  of  this  activity  was  south  di  the  area  of  the 
present  study  but  that  prospectors  from  Silverado 
ranged  over  the  area  is  shown  by  a  number  of  unidenti- 
fied prospect  pits  and  adits.  The  name  "Santa  Rosa 
mining  district"  has  been  applied  to  an  area  in  Orange 
County  that  also  lies  mainly  south  of  the  Corona  Soutli 
quadrangle,  but  which  also  embraces  prospects  in  the 
southwest  part  of  the  quadrangle. 

A  mining  district  on  the  northeast  side  of  the  drainage 
divide  has  been  referred  to  both  as  the  Yorba  and 
Corona.  Yorba,  the  older  term,  is  the  name  of  the  owner 
of  the  Spanish  land  grant  which  included  the  present 
town  of  Corona  and  nuich  of  the  northeastern  flank  of 
the  Santa  Ana  Mountains.  In  recent  years,  the  term 
Corona  mining  district  lias  been  generally  applied  to  the 
northeast  flank  of  the  Santa  Ana  Mountains  in  the 
southwestern  tip  of  Riverside  County. 

Acknowledgments.  The  author  wishes  to  expess  his 
appreciation  to  the  property  owners  and  mine  operators 
for  their  cooperation  and  helpfulness.  Joe  Deleo,  Jr., 
Corona,  mining  contractor  and  clay  supplier,  furnished 
much  useful  information  on  the  clay  deposits.  Arthur  Ci. 
Moore  and  N.  M.  Nichols,  Gladding,  McBean  and  Com- 
pany, supplied  data  concerning  recent  clay  exploration 
and  mining  activities,  as  did  Gerritt  Poelstra,  Tillot.son 
Refractories  Company.  Data  on  recent  prospecting  for 
glass  sand  were  kiiully  furnished  by  Meredith  C.  Brown. 
Results  of  laboratory  tests  of  rock  samples  from  the 
Sidebotham  and  Temescal  Canyon  rock  ([uarries  were 
made  available  by  Mason  K.  Read,  U.  S.  Army  Corps 
of  Engineers.  Mrs.  Irene  J.  Ware,  who  has  resided  in 
the  area  since  1907,  provided  interesting  historical  back- 
ground. 

The  helpful  suggestions  of  Lauren  A.  Wright,  George 
B.  Cleveland,  and  Thomas  E.  Gay,  Jr.,  staff  members  of 
the  Division  of  Mines,  are  gratefully  acknowk>dged. 

Mineral  Resources.  The  nonmetallic  materials — clay, 
sand  and  gravel,  glass  sand,  and  broken  rock — provide 
tlu»  only  commercial  minerals  currently  (1958)  produced 
in  the  Corona  district. 

Prospecting  for  tin,  gold,  silver,  and  other  metallic 
minerals  was  very  actively  pursued  many  years  ago  and 
has  continued  on  a  much  smaller  scale  to  the  present. 
Probably  the  early  efforts  date  from  about  1853  when 
tin  was  discovered  near  Cajalco,  about  5  miles  southeast 
of  Corona  (Hanks,  1884,  pp.  120-122)  and  east  of  the 
Corona  South  quadrangle.  Tin  Mine  Canyon,  4  miles 
southwest  of  Corona  and  within  the  quadrangle,  has 
been  prospected  for  tin,  antimony,  and  other  metallic 
minerals,  apparently  with  little  success.  The  mineralized 
zones,  to  which  the  prospectors  were  attracted,  are  in 
metamorphosed  sedimentary  rocks  of  the  Triassic  Bed- 


ford Canyon  formation,  in  Jurassic  (?)  Santiago  Peak 
volcanic  rocks,  and  in  small  intrusive  bodies  associated 
with  the  Santiago  Peak  volcanic  rocks. 

After  the  early  interest  in  prospecting  for  metallic 
minerals  subsided,  about  1860,  there  followed  a  period 
of  nearly  30  years  in  which  little  mining  or  prospecting 
was  done.  Renewed  interest  in  prospecting  and  mining 
probably  began  about  1885  with  the  discover.v  of  coal, 
as  several  prospects  were  then  active  about  4  miles  south- 
west of  Corona  (Goodyear,  1888,  p.  505).  Since  that 
time  the  principal  interest  has  been  in  nonmetallic  min- 
erals. By  1910  the  emphasis  had  shifted  to  clay,  which 
was  found  to  be  associated  with  the  coal  seams.  Gypsvim 
deposits  have  been  explored  during  the  past  50  years, 
but  with  relatively  little  success.  Silica  sand  and  broken 
rock  products  have  become  increasingly  important  since 
the  mid-1940 's,  and  together  with  clay  today  form  the 
principal  commercial  mineral  commodities  of  the  area. 

Recent  prospecting  has  been  aimed  mostly  at  the  de- 
velopment of  known  clay  bodies  and  the  discovery  of 
additional  clay  bodies.  Since  about  1950  clay  shale  de- 
posits, of  both  Paleocene  and  Upper  Cretaceous  age, 
have  been  extensively  developed  in  the  area  southwest 
of  Corona,  and  the  mined  products  are  being  utilized  in 
the  manufacture  of  connuon  clay  products.  These  clay 
shales  were  first  mined  about  1910.  The  discovery,  in 
1954,  of  a  large  deposit  of  Paleocene  clay  in  the  lower 
Bedford  Canyon  area,  by  Gladding,  McBean  and  Com- 
pany, marked  the  most  important  mining  development 
that  had  occurred  in  the  Corona  area  for  many  years. 
Indeed,  this  was  one  of  the  principal  discoveries  in  the 
history  of  the  clay  industry  in  California. 

In  May  1957,  a  new  quarry  for  riprap  and  facing 
rock  was  opened  along  the  northeast  margin  of  Temescal 
Wash.  This  may  prove  to  be  a  significant  source  of  ma- 
terial for  the  construction  industry. 

Exploration  for  i)etroleum  along  the  northeastern 
margin  of  the  Santa  Ana  Mountains  is  of  continiiing 
local  interest  but  has  led  to  very  little  production.  One 
dry  hole  was  drilled  during  1956  and  several  operators 
were  holding  active  oil  and  gas  leases  in  1958. 

ITranium  prospecting,  which  was  especially  intensive 
in  the  mid-1950 's,  extended  into  the  Santa  Ana  Moun- 
tains. A  niunber  of  claims  were  staked  in  the  Corona 
South  ({uadrangle  by  some  of  the  many  "week-end" 
prospectors  that  tried  their  luck.  In  1958  most  claims 
remained  undeveloped  and  none  had  been  productive. 

The  Corona  area  has  furnished  a  significant  part  of 
the  mineral  production  of  Riverside  County.  In  the 
future  the  nonmetallic.  deposits  of  the  Corona  area 
promise  to  be  even  more  important,  both  to  the  develop- 
ment of  southwestern  Riverside  County,  in  particular, 
and  to  the  building  and  industrial  mineral  industries  of 
.southern  California  in  general. 

The  principal  mining  properties  in  the  Corona  South 
quadrangle  are  described  below  in  alphabetical  order. 
The  first  section  is  devoted  to  metallic  minerals  and  the 
second  to  nonmetallic  minerals.  A  third  section  deals 
briefly  with  ground  water,  and  a  fourth  with  petroleum 
exploration  activities.  Where  locations  are  given  in  miles 
from  Corona,  the  distance  is  measured  from  the  center 
of  town  (6th  and  Main  Streets).  A  tabulation  of  all 
known  mining  properties  is  included  at  the  end  of  the 
report. 
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METALS 
Gold 
Gold-beariiip:  quartz  veins  are  reported  (Tucker,  1925) 
to  have  been  diseovered  in  the  Corona  South  quadrangle 
aloiijr  Ladd  Canyon  in  189(5.  Early  day  prospectors 
searched  for  the  jireeious  metal,  but  so  far  as  known,  no 
noteworthy  lode  or  placer  discoveries  were  made.  Gold 
[)roduction  from  this  area  must  have  been  small,  if  any, 
and  none  is  recorded. 

Willianis  (Ophir  f)  Mine.  Location:  sees.  4  and  9 
(  ?),  T.  5  S..  K.  7  W.,  S.H.M.  about  one  airline  mile  north 
of  Silverado  Post  Office  in  Ladd  Canyon,  in  the  vicinity 
of  the  junction  with  the  West  Fork  of  Ladd  Canyon. 
Ownership :  I'ndetermiued. 

Tlie  "Williams  mine  area  is  said  to  have  been  first  lo- 
cated in  1896.  By  1925  the  property  comprised  the 
Williams  frroup  of  four  lode  claims  owned  by  J.  Goodby, 
Los  Anjreles.  This  area  was  apparently  also  covered  by 
the  Ophir  <rroup  of  six  lode  claims  which  were  held  bv 
Frank  Requa  and  L.  0.  Hall  in  the  1930 's.  The  early 
jirospecting  was  for  gold  and  later  owners  prospected 
also  for  silver,  lead,  and  zinc.  There  is  no  known  pro- 
duction. 

Tucker  (1925,  pp.  59-60)  described  the  Williams  vein 
as  a  gold-bearing  quartz  vein,  1  to  2  feet  in  width,  on 
the  contact  of  slate  and  porphyry.  The  vein  was  reported 
to  contain  free  milling  gold  and  a  small  percentage  of 
pyrite,  to  be  exposed  on  the  surface  for  1,500  feet,  to 
strike  due  north,  and  to  dip  60°  east.  The  geologic  setting, 
as  described  by  Tucker,  closelv  resembles  the  geology  of 
the  southwest  "corner  of  see.  4,  T.  5  S..  R.  7  W.,  S.B.M. 
wliere  Triassic  Bedford  Canyon  formation  metasedimen- 
tary  rocks  are  in  contact  with  slightly  metamorphosed 
porphyritic  andesites  of  the  Jurassic  ( ?)  Santiago  Peak 
volcanics.  However,  the  quartz  vein  was  not  found 
during  the  present  study. 

The  property  was  reported  by  Tucker  (1925,  pp. 
59-60)  to  be  developed  by  a  crosscut  adit  driven  150  feet 
west.  At  the  time  of  Mr.  Tucker's  visit  in  1925,  the 
property  was  idle  and  the  workings  caved.  In  June 
1956,  no  identifiable  trace  of  this  mine  remained  and  the 
area  had  a  dense  brush  covering.  An  old  cabin  remains 
in  the  vicinity.  Several  debris  piles  and  one  short,  caved 
adit  on  the  south  side  of  Ladd  Canyon  in  the  northwest 
corner  of  sec.  9  may  mark  former  mine  workings. 

Lead -Silver-Zinc 

Prospecting  for  lead,  silver,  and  zinc  along  Silverado 
Canyon  on  the  west  flank  of  the  Santa  Ana  Mountains 
reached  a  peak  about  1880  when  several  adits  and  pros- 
pect pits  were  opened.  Apparently  none  in  the  Corona 
South  quadrangle  was  ever  developed  into  a  mine.  Later 
prospecting  on  the  east  flank  of  the  mountains  resulted 
in  the  discovery  of  the  Corona  lead-zinc  mine  in  Manning 
Canyon.  Some  of  the  mineralized  zones  that  were  pros- 
pected are  in  intrusive  dikes  and  plugs  related  to  the 
Jurassic  ( ?)  Santiago  Peak  volcanics.  Others  are  in 
altered  metasedimentary  rocks  of  the  Triassic  Bedford 
Canyon  formation.  Records  of  production,  if  any,  were 
not  found.  All  lead-silver-zinc  prospects  have  long  been 
idle. 

Corona  Lead-Zinc  Min^.  Location :  SEi  sec.  14,  T.  4 
S.,  R.  7  W.,  S.B.^Sr.,  about  4  miles  south  of  Corona  on  a 


steep  ridge  along  the  west  side  of  Manning  Canyon, 
midway  between  Eagle  and  Main  Street  (Gypsum)  Can- 
yons. Ownership:  Robert  A.  Mattey,  Jr.,  11359  Biona 
Drive,  Los  Angeles  66,  California,  formerly  held  five 
lode  claims  by  location :  Wild  Oak  Nos.  1-5.  Part  of  the 
area  covered  by  these  claims  is  probably  included  in 
Eagle  Group  No.  3  placer  located  in  1953  by  T.  A. 
Fraser,  718  Howard  Street,  Corona,  California. 

The  Corona  lead-zinc  mine  was  located  by  Joe  Smith, 
Temecula,  California,  and  Fred  Spiess,  Corona,  Cali- 
fornia, probably  in  the  early  1940 's.  In  1943-45  it  was 
under  lease  and  option  to  Victor  Mishelle,  Corona 
Lead-Zinc  Company,  Malibu  Beach,  California,  but  was 
idle  when  visited  by  Tucker  and  Sampson  in  1945 
(Tucker  and  Sampson,  1945,  p.  147).  The  claims  were 
abandoned  and  relocated  by  Robert  A.  Mattey,  Sr.,  about 
1947.  He  later  deeded  the  claims  to  R.  A.  Mattey,  Jr., 
who  subse(|uently  relocated  the  grouj)  about  1948  and 
did  some  development  work  for  several  years.  This  in- 
cluded building  and  imf)roving  roads,  developing  the 
water  supply,  removing  a  small  tonnage  of  rock  from 
the  crosscut  adit,  and  repairs  to  the  mill,  which,  however, 
was  never  operated  by  Mr.  Mattey.  In  1953  the  writer 
found  tiie  principal  adit  locked,  the  open  cuts  slumped, 
and  the  entire  area  covered  with  dense  bru.sh.  The  most 
recent  known  activity  was  in  1953  when  ten  tons  of  clay 
shale  was  mined  from  a  small  open  cut  on  the  east  end 
of  the  property. 

According  to  Tucker  and  Sampson  (1945,  p.  147)  the 
Corona  lead-zinc  mine  explores  a  vein  that  contains  oxi- 
dized lead-zinc  and  occurs  in  marine  metasedimentary 
rocks.  The  mineralized  areas  occur  along  fracture  zones 
in  a  small  pod  of  quartzite,  gray  hornfels,  and  metagray- 
wacke  of  the  Triassic  Bedford  Canyon  formation.  The 
metamorphic  rocks  are  engulfed  in  hornblende  andesite 
of  the  Jurassic  (?)  Santiago  Peak  volcanics.  Most  of 
the  lead-zinc  is  in  a  single  discontinuous  calcite-quartz 
vein  exposed  high  on  the  steep  west  side  of  Manning 
Canyon.  The  vein  material  is  mostly  limonite-stained 
white  to  brown  calcite  with  minor  amounts  of  vein  quartz 
showing  sparse  black  manganese  dendrite.  The  vein  fills 
a  fracture  zone  which  strikes  northeast  and  dips  45° 
northwest.  The  vein  ranges  from  2  to  6  feet  in  width, 
but  the  mineralized  zone  extends  over  as  much  as  15 
feet  and  the  metasedimentary  country  rock  carries 
pyrite  and  pyrite  altered  to  limonite.  When  the  writer 
visited  the  property  in  1953  little  vein  material  was 
encountered  and  no  ore  minerals  were  observed. 

Development  has  been  by  open  cuts  and  adits.  Tucker 
and  Sampson  (1945,  p.  147)  described  the  development 
thus:  main  working  was  an  open  cut  driven  northeast 
for  360  feet  and  which  explored  the  principal  fracture 
zone  high  on  the  ridge  west  of  Manning  Canyon.  Three 
hundred  feet  below  the  open  cut  and  at  the  floor  of 
Manning  Canyon  on  its  west  side  a  crosscut  adit,  92  feet 
long  in  1945,  was  being  driven  N.  15°  W.  to  intersect 
the  vein  exposed  by  the  open  cut  above.  This  crosscut 
apparently  did  not  cut  the  vein,  although  the  rock  in 
the  face  carried  pyrite.  Farther  up  Manning  Canyon, 
about  300  feet  west  of  the  crosscut  adit,  there  is  a  small 
open  cut  and  two  short  adits  are  driven  on  a  vein  parallel 
to  the  principal  mineralized  zone  exposed  on  the  ridge 
above. 
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A  mill  with  capacity  of  1^  tons  per  hour  was  erected 
in  Manning  Canyon  in  the  early  1940's.  Milling  equip- 
ment consisted  of  jaw  crusher,  roller  mill,  screens,  and 
two  concentration  tables;  middling  product  from  tables 
went  to  a  Lamley  jig,  tailings  to  waste.  Ore  mined  from 
the  principal  o])en  cut  300  feet  above  the  mill  was  moved 
to  the  mill  by  gravity  by  means  of  a  wooden  chute.  This 
ore  was  said  to  be  antimonial  lead  ore  and  reported  to 
assay  10  percent  lead,  14  percent  antimony,  and  40 
ounces  of  silver  per  ton  (Tucker  and  Sampson,  1945,  p. 
147).  The  mill  is  said  to  have  been  in  operation  about 
1943,  but  no  record  of  production  was  found.  In  1956 
the  mill  building,  minus  much  of  the  equipment,  re- 
mained on  the  property  which  was  idle.  Only  annual 
asses,sment  work  appears  to  have  been  done  for  several 
years. 

The  eastern  part  of  these  claims  apparently  included 
clays  and  clay  shales  of  the  Paleocene  Silverado  forma- 
tion. Several  small  open  cuts  along  the  west  side  of 
Manning  Canyon  explore  the  shales. 

Tungsten 

Small  amounts  of  scheelite  (?)  are  reported  (Hilton, 
19.")0,  p.  80)  to  have  been  found  in  a  few  fractures  and 
veins  in  the  Temescal  Wash  quartz  latite  porphyry  at 
the  Temescal  quarry  of  the  Minnesota  Mining  and  Man- 
ufacturing Company.  This  occurrence  was  not  verified 
by  the  writer. 

Uranium 

In  recent  years  radioactive  minerals  have  been  sought 
in  the  northern  Santa  Ana  Mountains  by  many  "week- 
end ' '  prospectors.  Numerous  claims  were  located  within 
the   Corona   South   quadrangle,   particularly   along   Tin 


Mine  and  Silverado  Canyons  where  volcanic  and  meta- 
morphie  rocks  are  exposed.  None  has  been  developed 
other  than  by  shallow  prospect  pits. 

The  writer  made  a  reconnaissance  of  this  area  by 
following  truck  trails  with  a  Jeep  carrying  an  Engineers 
Model  SC-10  combination  scintillation  and  geiger 
counter.  Notliing  above  a  low  background  count  was 
observed. 

NONMETALLIC   MINERALS 
Clay  and  Clay  Products  Manufacturing  Plants 
History  of  Development 

The  Corona  South  quadrangle  contains  part  of  the 
oldest  and  most  productive  clay  di.strict  of  southern 
California.  The  first  operation,  which  was  opened  as 
early  as  1890,  was  the  McKnight  mine.  This  property, 
together  with  a  number  of  smaller  deposits  extending 
along  the  northeast  flank  of  the  Santa  Ana  Mountains 
between  Wardlow  Wash  and  Joseph  Canyon,  was  active 
until  about  the  middle  1930 's  and  furnished  a  consider- 
able tonnage  of  red-burning  clay  and  flint-fire  clay. 

During  the  early  period  of  operation  several  tile  man- 
ufacturing plants  west  of  Corona  were  supplied  from 
deposits  in  the  Corona  South  (|uadrangle.  The  Corona 
Pressed  Brick  and  Terra  Cotta  Company,  which  between 
1905  and  1910  operated  a  plant  near  the  railroad  half 
a  mile  west  of  Corona,  produced  high-grade  pressed 
building  brick  (Anbury,  1906,  p.  223).  Later  the  plant 
was  operated  by  the  Pacific  Sewer  Pipe  Company,  but 
was  dismantled  before  1916  (Merrill,  1919,  p.  570). 
About  the  same  period  the  Pacific  Clay  Manufacturing 
Company  operated  a  plant  (fig.  1)  near  the  railroad  one 
mile  west  of  Corona.  This  company  was  succeeded  by  the 
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Fi<aKK  1.  r.'icific  flay  .MannfiictiiriiiK  Conipaii.v  plant,  Conina,  alicmf  I'.Klli.  This  plant, 
ilestio.voil  l)y  (ire  aliont  1!)20.  occiipipil  tht'  .site  of  tlic  present  Jordan  Tile  MannfaetnrinK  Com- 
pany, I'liolourapli  from  a  hrocluire,  Corona,  California,  The  Queen  Colony,  Illiislrateil,  pnblished 
liy  the  Corona  l'nhli^shing  Company,  1!K)2.  Courtesy  of  ilr.  and  Mrs.  Howard  S.  ^\'are,  Corona, 
California. 
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Pacific  Sewer  Pipe  Company,  which  hitcr  became  the 
present  Pacific  Clay  Products  or<;anizati()M.  The  plant 
was  active  as  early  as  100'2  and  was  still  active  in  1i>lf) 
(Boalich  and  others.  1920,  p.  90)  but  was  destroyed  by 
fire  several  years  later.  For  several  years  t)(>>rinninfj  in 
1905  refractory  clay  from  the  McKiiifrht  mine  was  used 
in  these  plants  to  make  fire  brick  (Anbury  1906,  p.  224). 
In  the  early  PIOO's.  clay  from  the  McVicar  pit  (now 
part  of  Sky  Raucli  Clay  Company  property)  was 
shiii|>C(l  to  Los  .\ii<rcles  and  used  by  the  California  Clay 
Manufacturiuir  Comjiany  (Anbury  1!)0{).  j).  '22:i),  wliich 
later  became  the  T-os  An^'cles  Brick  C()mj)any  and  is 
now  the  Los  Angeles  Brick  and  Clay  Products  Company. 

For  many  years  at  a  plant  at  the  settlement  of  Prado, 
west  of  Corona,  haiul-made  roofinpr  tile  and  Mexican 
pottery  were  manufactured  from  cla.vs  sui)])lied  from 
the  Corona  area.  This  plant  which  was  operated  at  dif- 
ferent times  by  the  Prado  Tile  Company,  La  011a  Tile 
Company,  and  the  Casa  Blanco  Tile  Company,  was 
closed  about  1940  when  the  Prado  flood  control  pro.ieet 
acquired  the  former  site  of  Prado. 

Clay  shales  from  the  Corona  South  (|uadranfrle  were 
first  mined  and  used  in  the  manufacture  of  common  clay 
products  by  the  Corona  I'ressed  Brick  aiul  Terra  Cotta 
Company  at  their  Corona  plant  duriuf,'  1905-10.  This 
material  also  was  mined  and  used  at  the  Colton  cement 
plant  durinjr  this  same  period  (personal  communication, 
Mrs.  Mary  Mattey).  Each  year  since  about  1950  a  few 
thousand  tons  of  Paleocene  and  I'jjper  Cretaceous  clay 
stones  and  fissile  shales,  principally  from  tlie  Mabey 
Canyon  and  Wardlow  "Wash  area  along  the  west  edge  of 
the  quadrangle,  have  been  (|uarried  and  used  as  a  source 
of  red-burning  clay  for  the  manufacture  of  common  clay 
products.  Two  plants  in  the  Corona  area  are  currently 
(1958)  operating:  Tillotsou  Refractories  Company.  1150 
West  6th  Street.  Corona,  and  Jordan  Tile  Comjiany.  909 
Railroad  Street,  Corona.  These  clay  shales  also  have  been 
used  since  about  1951  b.v  Mission  Clay  Products  Cor- 
poration, Olive,  the  Atlas  Sewer  Pipe  Company,  AVhit- 
tier,  and  are  supplied  to  a  number  of  small  pottery  and 
brick  manufacturing  plants  in  southern  California. 

Since  1948  the  Liston  Brick  Company  in  lower  Bed- 
ford Wa.sh  has  been  using  snuill  amounts  of  Miocene  dia- 
tomaeeous  shale  and  Quaternary  alluvium  in  the  manu- 
facture of  red  brick. 

Mining  of  Paleocene  clay  in  the  Corona  area  was 
carried  on  intermittently  and  on  a  small  scale  from  the 
closing  of  the  McKnight  mine  in  the  late  1930's  until 
1954,  when  large  reserves  of  Paleocene  clay  were  dis- 
covered and  developed  in  lower  Bedford  Canyon,  near 
its  intersection  with  Temescal  Wash.  A  ((uarry  was 
opened  there  in  1955  and  is  mined  periodicall.v.  In  July 
1956  Gladding,  McBean  and  Company  began  construc- 
tion of  a  large  clay  products  manufacturing  plant  at 
that  site;  the  plant  was  placed  in  operation  in  earlv 
1958. 

Geology  of  Clay  Deposits 

The  Alberhill-Corona  clay  district,  which  includes  the 
above-mentioned  deposits  in  the  Corona  South  quad- 
rangle, is  the  principal  day-producing  area  in  southern 
California.  Although  production  from  the  Corona  region 
has  been  small  in  recent  years,  it  will  be  of  major  im- 


portance when  the  newly  discovered  deposits  in  Bedford 
Canyon  are  i)ut  into  full  produ<'tion. 

The  clay  deposits, 'which  arc  included  in  the  Paleocene 
Silverado  formation  (geologic  text,  i)]).  23-2!(),  crop  out 
discontinuously  in  an  irregular,  rather  narrow,  horse- 
shoe-shaped belt,  the  ends  of  which  point  southea.st.  The 
deposits  extend  northwest  from  Elsinore  to  Corona, 
around  the  northwest  ti|)  of  the  Santa  Ana  ^Mountains 
and  thence  soutlieastwai'd  on  the  west  flank  of  the  moun- 
tains acro.ss  Trabuco  Canyon  to  the  Ticrra  Colorado  clay 
district  in  southeastern  Orange  County  (figure  2).  The 
clays  in  the  district  show  two  types  of  origin — residual 
and  sedinuMitary.  However,  most  of  the  clay  of  both 
origins  probably  was  originallj'  derived  from  weathered 
surfaces  of  Jurassic  (?)  or  Cretaceous  hypaby.ssal  in- 
trusive rocks.  Less  abundant  are  clays  that  have  weath- 
ered from  Triassic  argillites  and  slates.  Elsewhere  in 
the  Santa  Ana  Mountains  Cretaceous  shales  may  have 
been  a  source  of  clay. 

In  the  Corona  South  (|uadrangle  small  lenses  of  sedi- 
mentary clay  crop  out  in  a  discontinuous  belt  of  Paleo- 
cene sandstone,  shale  aiul  conglomerate  averaging  about 
half  a  mile  in  width  and  extending  from  Brown  Canyon 
northwest  across  most  of  the  (|uadrangle.  Probably  large 
areas,  masked  by  younger  sedimentary  rocks,  are  under- 
lain by  this  formation. 

Residual  Clans.  Residual  clays  have  developed  in 
place  by  subaerial  chemical  weathering  of  aluminum- 
rich  rocks  which,  in  the  Alberhill  region,  include:  (1) 
quartz  latite  porphyry,  (2)  quartz  latite  volcanic  brec- 
cia, (3)  Santiago  Peak  volcanics,  latite  to  andesite,  (4) 
mixed  gabbro-diorite,  and  (5)  Bedford  Canyon  forma- 
tion slates.  In  the  Corona  area  the  source  materials  are 
quartz  diorite  and  argillite  or  slate.  The  textures  of  the 
igneous  rocks  are  well  preserved  in  the  lower  parts  of 
the  residual  sequences,  which  grade  down  into  un- 
altered rock.  Outlines  of  feldspar  phenocrysts  and  hex- 
agonal quartz  grains  and  slaty  cleavage  are  remnant 
structures  that  indicate  the  residual  clay  was  derived 
from  hypaby.ssal  igneous  rocks  and  slate,  respectively. 
In  all  exposures  the  igneous  source  rocks  are  those  rich 
in  plagioclase  feldspar. 

Residual  clays  have  been  noted  in  only  two  places  in 
the  Corona  South  quadrangle  and  in  each  occurrence 
the  clay  is  derived  from  a  distinct  rock  type — metasedi- 
meutary  rock  at  one  and  intrusive  rock  at  the  other.  In 
a  small  exposure  south  of  Cajalco  Road  aiul  along  the 
east  side  of  tlie  railroad  ( Xo.  2.  plate  1)  a  layer  of  bright 
brick-red  clays  about  30  feet  thick  grades  successively 
downward  into  gra.v  and  greenish-buff  clay  and  unal- 
tered argillites  of  the  Triassic  Bedford  Canyon  forma- 
tion. These  clays  are  overlain  uuconformably  by  a  5-foot 
thickness  of  sedimentary  white  sands  of  the  Paleocene 
Silverado  formation.  This  deposit  has  been  idle  for  many 
years  and  appears  to  be  of  very  limited  extent.  The 
second  and  more  extensive  residual  deposit  was  exposed 
by  excavations  made  in  lower  Bedford  Canyon  in  1955. 
Here  brick-red  and  red  and  gray  mottled  residual  clay 
ranging  in  thickness  from  5  to  20  feet  with  a  thin,  but  as 
much  as  4  feet  thick,  discontinuous  pisolitic  zone  at  the 
top  is  developed  on  a  weathered  surface  of  hornblende 
quartz  diorite.  Fracture  and  shear  zones  in  the  basement 
rocks  extend  into  the  residual  clay  zone  but  do  not  appear 
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Id  have  flit  the  ovcrlyiiif;  sedimentary  scquenee.  The  ir- 
regular erosion  surfaee  at  the  top  of  the  residual  clay 
at  the  Bedford  Canyon  loeality  is  overlain,  in  order,  by: 
butt"  sand;  red  mottled  transported  clay  with  a  pisolitie 
zone  at  the  top;  hiitT  to  white  eoarse  arkose;  stream 
ehannel  material ;  and  older  alluvium. 

The  residual  elay  was  derived  during  a  period  of  in- 
tense weathering  before  deposition  of  the  Paleoeene 
Silverado  formation.  Recent  drilling  (1956-57)  has 
shown  that  a  setpienee  similar  to  that  in  the  Bedford 
Canyon  loeality  underlies  a  large  area  in  lower  Bedford 
and  Joseph  Canyons.  Drill  holes  in  other  areas,  south- 
east towaril  Klsinore,  are  said  to  have  penetrated  similar 
sequences. 

Sedimcnfary  C/ffi/.s-.  The  sedimentary  elay.s  in  the 
Corona  area  differ  from  place  to  place  but  are  of  four 
general  types:  (1)  buff  to  red  and  yellow  iron-stained 
clay  shale;  (2)  white  to  red  and  red  mottled  red-burning 
clay  with  good  plasticity  (locally  called  "red  plastic" 
or  "potters"  elay)  ;  (3)  brownish-red  to  yellowish-green 
pisolitic  clay  (locally  called  "bone-clay"  or  "bauxite")  ; 
and  (4)  dark  gray  to  black,  fine-grained,  dense  kaolinite 
with  a  conchoiiial  fracture  and  a  wide  range  in  sand  con- 
tent (locally  called  "flint  fire  clay",  or  "fire  clay"). 
These  types,  especially  the  gray  kaolinite,  are  commonly 
associated  with  lignite  and  are  found  near  the  base  of  the 
Silverado  formation.  The  lignite  contains  local  lenses  of 
pisolitic  elay. 

In  the  Corona  area,  the  sedimentary  clay-bearing  for- 
mation has  been  so  deformed  by  folding  and  faulting 
that  although  individual  beds  occur  similar  to  those 
found  to  the  southeast  at  Alberhill,  no  complete  sections 
were  observed  in  this  area.  Exposed  at  Alberhill  is  the 
following  typical  section,  about  46  feet  thick,  of  sedi- 
mentary clay,  which  overlies  residual  claj'. 

(top) 

Red  ami  whiti"  mottled  elaystone 

Yellow  and  gra.v  mottled  clajstone 

Pisolitic   clay,    brownish    red    or    yellowish    Rreen    in    color,    and 

composed  of  round,  concentric  pisolites  ("bone  clay"  I 
Red  and  gray  mottled  elaystone 
Banded  elaystone,  gray  and  yellow-biiff  colored 
Clayey  sandstone,  sand  grains  mostly  (luartz 
Gray  elaystone,  kaolinite  ("'fire  clay") 
Carbonaceous  elaystone,  commonly  associateil  with  lignite 
(bottom) 

The  foregoing  units  are  all  found  in  the  Corona  area 
and  apparently  in  the  same  order  of  deposition,  but  only 
in  isolated  patches.  Probably  the  most  complete  section 
similar  to  that  found  at  Alberhill  is  at  the  McKnight 
mine,  but  the  workings  that  exposed  the  clay  are  now 
inaccessible. 

The  clay  beds  which  crop  out  in  the  vicinity  of  the 
McKnight  mine  and  in  isolated  patches  for  about  6  miles 
to  the  southeast  are  intercalated  with  shales,  buff  to 
white  arkosic  .sandstones,  and  conglomerates  of  the  Pale- 
oeene Silverado  formation  (see  geologic  text,  pp.  23-29). 
The  clays  grade  gradually  downward  into  the  sandstones 
and  conglomerates  which  are  faidted  against  the  under- 
lying basement  rocks.  The  sandstones  are  generally  green 
or  buff  but  near  the  top  grade  into  dark  colored  shales 
of  gray  and  reddish-brown.  In  places  the  underlying 
sandstone  is  reddish-green,  very  fine-grained  and  platy 
and  carries  such  abundant  black  to  greenish  black  mica 


(biotite  and  muscovite)  and  pearly  gray  anauxite  that 
it  has  a  schistose  appearance.  The  clay  beds  generally 
are  overlain  by  clay  shales  which  are  almost  everywhere 
stained  red,  pink  or  yellow  by  iron  oxide.  At  the  Bed- 
ford Canyon  locality  and  at  a  few  places  along  the 
northeast  margin  of  the  Santa  Ana  Mountains,  the  clays 
are  overlain  by  buff  and  white  sandstone.  Two  princijjal 
typical  varieties  of  clay  are  found  at  the  McKnight  mine, 
although  minor  amounts  of  all  eight  of  the  varieties 
listed  from  Alberhill  are  also  found.  An  upper  bed  of 
red  mottled  clay  is  as  much  as  60  feet  thick  and  con- 
tains lenses  of  pisolitic  clay.  A  lower  bed  consists  of  gray 
or  blackish-gray  fire  clay  reported  to  reach  30  feet  in 
thickness.  Some  of  these  lower  clays  are  reported  to  be 
highly  refractory  but  to  have  a  low  fired  strength 
(Dietrich,  1928,  p.  277).  However,  none  are  now  exposed. 
These  clays  by  today's  standards  probablj'  would  be 
classed  as  low  refractory  clays. 

The  sedimentary  clays  are  best  exposed  at  present  in 
new  excavations  in  lower  Bedford  Canyon.  However,  the 
section  is  not  complete  as  no  fire  clay  or  lignite  is  pres- 
ent. Residual  clays  are  overlain  by  5  to  15  feet  of  buff 
sand  followed  by  10  to  15  feet  of  red  mottled  sedi- 
mentary clay  with  a  thin  1-  to  5-foot-thiek  zone  of 
bleached  pisolitic  clay  at  the  top.  The  ui)per  surface  of 
the  clay-bearing  zone  is  irregular  and  overlain  by  coarse, 
white,  anauxite-bearing  arkose.  A  speetrographic  semi- 
quantitative analysis  of  the  pisolitic  zone  indicated 
major  constituents  of  aluminum,  silicon  and  iron  with 
trace  elements  including  titanium,  magnesium,  manga- 
nese, boron,  gallium,  vanadium,  barium,  chromium,  and 
silver.  X-ray  diffraction  analysis  of  this  material  indi- 
cated both  the  red  elay  matrix  and  the  oolitic  inclusions 
(pisolites)  to  be  kaolinite  (from  unpublished  data  col- 
lected by  the  Division  of  Mines). 

Paleoeene  Silverado  formation  and  Upper  Cretaceous 
Ladd  formation  elay  shales  have  been  utilized  in  recent 
years  as  a  constituent  for  the  manufacture  of  common 
clay  products.  Large  reserves  of  these  clay  shales  are 
indicated  as  they  crop  out  over  much  of  an  area  of  about 
one  square  mile  in  the  northwest  corner  of  the  quad- 
rangle north  of  Mabey  Canyon  and  west  of  Wardlow 
Wash. 

Origin  of  the  Sedimentary  Clays.  The  Paleoeene 
clays,  as  alreadj-  stated,  apparently  were  produced 
during  a  period  of  deep  weathering  during  the  emer- 
gence that  followed  Cretaceous  time.  The  weathered  sur- 
face was  then  partly  eroded  and  the  clay-bearing  Sil- 
verado formation  was  deposited  uneonformably  on  rocks 
ranging  in  age  from  Triassic  to  Cretaceous,  or  on  the 
weathered  materials  derived  from  them.  The  Paleoeene 
beds  probably  were  lai<l  down  as  a  continuous  deposit 
over  the  area  of  the  present  northern  Santa  Ana  Moun- 
tains. These  beds  were  later  much  deformed  bj'  folding 
and  faulting. 

The  Paleoeene  sediments  are  related  not  only  to  the 
source  rocks  in  the  nearby  land  areas  but  to  the  topog- 
raphy of  the  old  surface.  It  is  postulated  that  coarse 
sands  and  cobble-to-boulder  conglomerates  were  de- 
posited where  the  adjacent  land  was  high ;  sands  and 
clays  were  deposited  where  it  was  low.  The  high-grade 
clays  were  deposited  only  w^here  favorable  conditions  of 
sedimentation  existed  as  in  quiet  bodies  of  water  adja- 
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cent  to  low  lands.  The  high-grade  fire  clays  were  prob- 
ably deposited  in  small  lagoons  or  bogs,  with  concurrent 
deposition  of  coarser  material  at  their  margins  and  with 
occasional  coarse  beds  intercalated  with  the  clays.  The 
sedimentary  red  mottled  clays  commonly  are  similar  to 
nearby  or  underlying  residual  clay.  These  sedimentary 
clays  probably  moved  only  a  short  distance  from  nearby 
highs  during  Paleocene  submergence.  The  red  mottled 
clays  are  more  widespread  than  the  gray  fire  clays  as 
they  did  not  require  the  special  conditions  of  deposition 
outlined  above. 

The  sedimentary  clays  represent  the  lowermost  part 
of  the  Paleocene  sedimentary  sequence  and  are  non- 
marine  or  lagoonal.  The  alumina-rich  elaj'  is  associated 
with  lignite  beds  and  other  carbonaceous  material.  In 
many  places  a  fossil  oyster  reef  occurs  a  short  distance 
above  the  clavs  and  a  significant  Paleocene  marine  fauna 


is  found  above  the  oyster  reef.  Therefore  the  conditions 
of  depositions  during  early  Paleocene  time  in  the  Corona 
area  were :  nonmarine  or  lagoonal  deposition  of  clays ; 
brackish  water  conditions  following  clay  deposition 
during  a  transition  jieriod ;  and  finally  marine  deposi- 
tion of  the  sedimentary  sequence  overlying  the  clays. 

Alumina-Rich  Clays.  The  Silverado  formation  of  the 
Corona  district  contains  considerable  quantities  of 
alumina-rich  clays,  and  small  amounts  of  bauxitic  clay 
and  high-silica  bauxite.  These  clays  are  the  fire  clay  and 
pisolitic  zones  of  both  the  previously  described  residual 
and  sedimentary  units. 

During  World  War  II  these  clays  attracted  much 
interest  as  a  possible  source  of  aluminum  as  new  sources 
of  supply  were  believed  to  be  imperative.  The  U.  S.  Geo- 
logical Survey  made  several  geologic  investigations  of 
the  Alberhill-Corona-Tierra  Colorado  clay  region ;  sev- 
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FuUliK  ;'..  ()lili<|iii-  :ii'iial  view  cif  Uiwcr  liodfonl  W:isli  ( cfiitcf  )  ;i  iid  'IVnicscnl  Wnsli  (I'xtriMMC  Icl'l  I  in  tlic  ("oi-oiiii-Kl.'iinorc  ti-oii);li  sliow- 
iii;;  ])riiu-ip;i]  niiin'i';il  prnduciii;;  opcralions  in  tiic  cast  central  jtorlion  of  the  ('(ii"on;i  Sontli  (iua(iran,:il<'.  .Innc  \U~n.  (1)  Sand  quarr.v  an<l 
pn>oi's.sin«:  plant  of  Owcns-IIlinoi.s  (JIass  t\i.  (Corona  .silica  .sand  deposit  I,  (2)  Coronita  I{:incli  sand  dejiosit  t  nn(lev(doped ) ,  (3)  Liston 
Hriek  ("<>.,  (4)  Corona  ( l{e<lf()r(l  C.anyon)  vitrified  clay  pi|)c  mannfactnrinj;  plant  (under  construction,  1!).">7).  (Jhuldins,  JMcBean  and  Co., 
(51  clay  stockpiles,  (Jlad<linK.  McMcan  and  Co.,  (Ct  Kedford  Canyon  clay  mine,  (iladdin;;,  .McHean  and  Co.  (Jlass  sand  and  clay  are  pro- 
duced from  the  I'aleocene  Silverado  formation.  Alluvium  and  terrace  deposits  cover  luueli  of  the  KccdoHy  and  there  are  only  a  few  e.\posurps 
outside  of  (piarry  areas.  Observer  faces  southeast.  I'huloijruph  by  Pictorial  Crafts,  Incorporated,  San  liernarilino,  Cnlifornia,  courtesy  of 
(ihul(lin(i.   Mclican   anil  Coinitnnt/,   Los  Angclrs.   California. 
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FliM  KK  4.  .MiiK'r.'il  ili-piisits  ami  niilionil  iinxossiiiK  |>l!iilts  in  (■nroiin-iOlsinoip  tnmch  ncir  Hcilfiml  Wash,  ll)  t'ornnita  Kaiich  sand 
ili'piisil,  (2)  Ciiriina  silica  sand  dcposir  ( (hvfns-Illinois  (Ilass  Co.),  (.Hi  Hlaineystiinp  rook  <|iiarrv  ( nit>tav(i|('ani<'  ruck  used  for  riprap, 
ipiarry  just  east  nf  ('i)r(ina  Sontli  <iua<lran;;le| ,  (4)  Cajalco  clay  pit,  (."ii  I.istnn  Hrick  ("ompany.  (I!)  ('Diona  plant.  (Uaddin^'.  McBcan 
and   Company,  ipiarry   at    left    lichind   trees.   Oli.server   faces  .southeast. 


I'Kii  RK  ."i.  (iladdiiiu.  XIcHean  anil  Coiupany's  Coinna  vitrified  clay  pipe  inanufactiirinR  plant  in  lower  Bedford  Wash.  The  clay  ( I'aleo- 
cene  Silverado  formation  I  is  mined  frr)ni  an  open  pit  liehind  trees  at  left  and  stored  in  stocki)iles  at  left.  The  slructures  from  left  to  i\i;M 
are — tower  and  vertical  press  liuildin«  and  <(iuveycu-  shed,  au),'er  press  liuildint;,  dryinj;  IniildinKs  (low  structures  to  the  left  of  center)  and 
pprioilic  "lieehive"  kilns,  (thserver  faces  northwest.  I'hotouiniih  liy  Diiviil  I'.  Shelhiiiiier,  l,os  Angeles,  f'd/i/o/iiirt,  rieieiiiliei-  /.I.)?,  iniivteny 
of  (Hiiiliiimj.    Mrlieiin  iiiiil  i'ltiupmnj,   hits  Aiujeles.  <'tilifornifi . 
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Diagrammatic       Northeast  -  Southwest     Geologic    Section,    Bedford  Canyon  Cloy  Deposit 
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Horntilende     diorite    (  phase  of   the 
Corona       hornblende     gronodiorite    porphyry 
rock    from    which    residual    clay  was  derived  ) 


eral  reports  were  placed  on  open  file  and  a  general  study 
by  Stauft'er  (1946)  was  published.  The  Aluminum  Com- 
pany of  America  briefly  investigated  the  Alberhill  de- 
posits and  the  Kaiser  Steel  Corporation  examined  one 
area  (Middlesworth  Clay  deposit)  as  a  possible  source 
of  alumina  for  steel  manufacture  (Draper,  1944).  These 
studies  failed  to  indicate  sufficient  reserves  of  alumina- 
rich  clay  tliat  could  be  mined  as  aluminum  ore. 

Prospecting  for  Clays 

Prospecting  for  new  clay  bodies  would  be  greatly  hin- 
dered by  the  deep  cover  of  alluvial  fan  material  and 
terrace  gravels  and  by  the  lack  of  knowledge  concerning 
the  degree  and  nature  of  the  deformation  of  the  liidden 
clay-bearing  zones.  A  knowledge  of  tiie  prc-Silverado 
surface  would  be  of  great  benefit  to  prospecting,  but, 
unfortunately,  indications  of  the  old  topography  are  not 
clearly  evident. 


The  easily  located  clay  beds  were  discovered  years  ago 
and  those  that  proved  valuable  were  mined.  Any  remain- 
ing undiscovered  deposits  are  probably  too  deeply  buried 
for  effective  prospecting  by  surface  methods  and  there- 
fore future  prospecting  should  be  carried  on  by  detailed 
geologic  studies  and  core  drilling  of  favorable  areas. 
This  method  recently  resulted  in  the  above-mentioned 
discovery  in  lower  Bedford  Canyon. 

In  general,  the  more  promising  areas  for  prospecting 
are  those  away  from  the  Santa  Ana  Mountains  and  on 
the  northeast  side  of  the  Elsinore-Chino  fault  zone.  Less 
promising  are  the  areas  closer  to  the  mountains  and 
within  the  fault  zone.  The  clay-bearing  beds  probably 
do  occur  in  these  latter  areas,  but  the  overburden  there 
is  probably  too  thick  for  open-pit  mining.  Paleocene 
sedimentary  beds  exposed  at  the  surface  between  the 
Elsinore  and  Chino  faults  furnished  the  limited  clay 
mining   operations    carried    on    in    the    Corona   district 
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years  ajro.  However,  based  on  field  observations,  it  ap- 
pears there  is  only  a  remote  possibility  of  finding  addi- 
tional   reserves,    in    this   area,    suitable    for   large-scale 

mining. 

As  previously  stated,  the  known  deposits  of  residual 
clay  are  developed  on  plagioelase-rieh  igneous  rocks, 
slates,  and  argillites;  thus  the  alluviuni-eovered  margins 
of  such  basement  rock  bodies  ai)pear  to  be  the  best  places 
for  prospecting.  The  residual  clays  in  lower  Bedford 
Canyon  are  developed  on  hornblende  ipiartz  diorite,  a 
phase  of  the  Corona  hornblende  gi'anodiorite  por]ihyry. 
This  porphyry,  whose  margins  are  in  part  covered  with 
alluvium,  crops  out  in  several  irregular  bodies  over  an 
area  of  about  2  square  miles  in  the  northeastern  part  of 
the  Corona  South  (|uadrangle.  These  areas  eoidd  well 
merit  further  attention  by  tlie  prospector. 

Prospecting  and  exploration  of  Paleoeene  and  Cre- 
taceous clay  shales  have  been  and  shoidd  continue  to 
be  effectively  carried  out  by  surface  trenching  with  bull- 
dozers. Supplemental  core  drilling  of  promising  areas 
will  prove  valuable  for  depth  determination  as  these 
shale  bodies  are  ordinarily  lensing,  are  commonlj'  cut 
by  faults,  and  may  pinch  out  at  depth. 

Bedford  Cain/on  (Corona)  Clay  Deposit.  Location: 
Ni  sec.  16,  T.  4  S.,  R.  6  AV.,  S.B.M.,  on  the  west  side  of 
Temescal  Wash,  on  State  Highway  71  about  5  road  miles 
southeast  of  Corona.  Ownership :  Gladding,  McBean  and 
Company,  2901  Los  Feliz  Boulevard,  Los  Angeles  39 
(P.O.  Box  578,  Corona),  own  approximately  160  acres 
in  an  irregular  shape  in  the  N^  see.  16.  This  property- 


was  formerly  private  ranch  land.  Arthur  G.  Moore, 
Corona,  is  assistant  superintendent  and  resident  engi- 
neer of  the  Corona  plant  and  N.  M.  Nichols  is  division 
geologist. 

The  Bedford  Canyon  clay  deposit,  as  previously 
stated,  was  discovered  in  August  1954  by  geologists  of 
Gladding,  JIcBean  and  Company  who  were  engaged  in 
an  intensive  exploration  program.  The  clay  was  not  ex- 
posed as  the  entire  area  was  covered  with  alluvium. 
However,  Stauffer  (1946,  map  station  32)  mentioned  an 
old  test  pit,  at  the  east  edge  of  El  Ccrrito  Hills  along 
the  northwest  margin  of  Bedford  Canyon,  which  at 
a  dcjith  of  about  20  feet  iicnctratcd  residual,  red,  mot- 
tled clays  on  the  weathered  surface  below  the  Silverado 
formation.  In  1950  the  writer  found  little  trace  of  this 
pit.  The  Bedford  Canyon  area  was  considered  likely  to 
contain  a  large  clay  body  as  it  was  a.ssumed  to  be  under- 
lain by  the  Silverado  formation.  Indeed,  Paleoeene  clay 
deposits  were  known  to  crop  out  nearby  and  to  have 
been  mined,  on  a  small  scale.  The  property  was  taken 
under  an  option  and  initial  cxi)loration  was  entirely  by 
core  drilling.  The  first  core  hole  is  reported  to  have  pene- 
trated 40  feet  of  overburden  and  then  100  feet  of  red 
clay.  Construction  of  a  plant  (figs.  3,  4,  5)  for  the  manu- 
facture of  red-burning  clay  products  began  in  July  1956, 
and  it  was  placed  in  operation  on  January  1,  1958. 

It  is  noteworthy  that  this  discovery  was  made  with 
modern  methods  of  prospecting  which  included  regional 
geological  studies  and  the  core  drilling  of  areas  indicated 
to  be  favorable.  This  discovery  maj-  be  the  most  impor- 
tant clay  find  made  in  California  since  the  early  1900 's. 


FloiRE  7.  Kcdford  C'lin.von  day  mine  of  Gladding,  McBean  and  ("onipany,  durinp;  initial 
development  in  early  VX)^>.  Hornblende  diorite  (D)  is  overlain  liy  residual  red  mottled  clay  (C, 
mapped  with  the  I'aleocene  Silverado  formation),  Silverado  formation  arkosic  sandstone  (S), 
and  (dder  alluvium  (A).  Observer  faces  southeast.  Photograph  hy  David  I'.  iShelhanier,  Los 
Angeles.  California,  courtesy  of  Gladding,  Meliean  and  Company,  Los  .ingeles,  California. 
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Figure  8.  Bedford  Canyon  clay  mine  of  Gladdinf;,  JIoBean  and 
Company,  \ovenil]fi'  IM")*!.  Hoinhlende  diorite  (0)  is  overlain  by 
residual  red  mottled  clay  (5,  mapped  with  I'aleoeene  Silverado 
formation),  arkosic  sandstone  (4),  sedimentary  red  mottled  clay 
(3),  and  coarse  arkosic  sandstone  (2)  of  the  Silverado  formation, 
and  sandy  older  alluvium  (1).  Observer  faces  northwest.  Photo- 
graph  by  George  li.  Cleveland. 


Because  of  the  alluvial  cover  the  deposit  was  missed  by 
earlier  prospectors  using  only  surface  methods  of  explo- 
ration such  as  shallow  bulldozer  cuts  or  haiul  trenches. 

The  deposit  includes  both  residual  clay  and  sedimen- 
tary clay  of  the  Paleocene  Silverado  formation;  the  two 
clay  zones  are  separated  b.v  poorly  indurated  arkosic 
sandstone  (figs.  6,  7,  8).  The  beds  appear  to  strike  about 
X.  20''  W.  and  dip  from  8°  to  15°  .southwest.  The  se- 
(juence,  as  exposed  in  the  pit  in  October  1955,  is  given 
below. 

Unaltered,  fine-grained,  blackish-gray  hornblende  dio- 
rite (phase  of  the  Corona  hornblende  granodiorite  por- 
phyry) grades  upward  through  progressively  more  al- 
tered rock,  but  with  igneous  texture  recognizable,  and 
fiiutlly  into  red  mottled  residual  clay  without  recogniz- 
able igneous  texture.  This  zone  is  mostly  red  witli  some 
buff  coU)red  pods  and  ranges  from  5  to  20  feet  in  thick- 
ness, with  an  irregular  and  discontinuous  pisolitic  zone 
at  the  to])  as  much  as  4  feet  thick.  The  top  of  the  residual 
claj'  is  an  undulating  erosion  surface  which  is  overlain 
by  5  to  15  feet  of  tawny  to  butf,  medium  to  coarse,  poorly 
consolidated  arkose  which  contains  much  mica,  and  abun- 
dant pearly  gray  anauxite.  Tlie  lower  part  of  the  arkose 
contains  s|)arse,  irregularly  shaped,  cobble-sized  dasts 
of  red  nu)ttled  residual  clay  and  a  thin,  discontiiuious 
basal  conglomerate  with  pebbles  and  cobbles  of  (piartz. 

Overlying  the  arkose  are  10  to  15  feet  of  red  mottled 
sedimentary  clay  with  some  white,  gray,  and  buff  colored 
pods.  Bedding  is  not  discernible  and  the  sedimentary 
clay  has  the  same  appearance  as  the  residual  clay.  In 
places,  a   thin  zone  of  altered  conglomertite  lies  at   the 


base  of  the  sedimentary  clay.  This  zone  contains  light  col- 
ored angular  cobbles  of  altered  igneous  rocks  and  is  ce- 
mented with  a  red.  .sandy,  pisolitic  clay  matrix.  The  top 
of  the  sedimentary  clay  is  a  gray  to  buff  or  tawny  colored 
pisolitic  zoiu^  from  1  to  5  feet  thick.  In  places  the  upper- 
most part  of  this  zone  has  been  bleached  to  nearly  white. 
The  sedimentary  clay  is  overlain  by  10  to  100  feet  of 
buff"  to  gray  and  white,  poorly  indurated,  fine  to  me- 
dium, arkose  which  contains  abundant  grayish-green 
mica  and  pearly  gray  anauxite. 

Brown  to  dark  gray,  sandy  older  alluvium,  which 
contains  angular  cobble  clasts,  covers  the  Silverado  for- 
mation and  ranges  from  20  to  50  feet  in  thickness.  In 
places,  the  Silverado  arkose  has  been  channeled  and 
filled  with  the  older  alluvium  which  contains  zones  of 
stream  gravel  and  zones  of  gray,  fine-grained,  cross- 
bedded  stream  sand  and  silt.  Recent  alluvium  fills  the 
bottom  of  Bedford  and  Joseph  Canyons.  At  the  west 
edge  of  the  pit,  fossiliferous  middle  Miocene  (Topauga) 
sandstone  apparently  overlies,  but  may  be  faulted 
against,  the  Silverado  formation.  At  the  time  of  the 
writer's  visit  (July  1956),  the  actual  contact  was  not 
observed  but  was  covered  with  material  from  the  exca- 
vation. 

Both  the  red  matrix  material  and  pisolitic  inclusions 
of  the  upper  part  of  the  sedimentary  clay  are  chiefly 
kaolinite  as  indicated  by  x-ra.y  diffraction  analysis. 

One  sample  collected  bj'  the  writer  from  the  pisolitic 
zone  of  the  sedimentary  clay  was  analyzed  by  G.  A. 
Uman,  Sanitary  Engineering  Laboratorj',  Los  Angeles 
Department  of  Water  and  Power  as  shown  below : 

I   X-ray  diffraction  analysis 
A.  Red  matrix  material 

1.  Kaolinite 

2.  Hematite  or  hydrohematite 
H.   Pisolitic  inclusions 

1.   Kaolinite 

II   Spectrosraphic  .semi-ciuantitative  analysis 

Element  Concentration 

Aluminum  Major  <'(iiislif\ient 

Silicon  Do. 

Iron  Do. 
Trace   elements    (in    deci'easing   order  ()f  cniicentration) 

Titanium  Between  ().2'/r  and  (1.001% 

MaKuesiuni  Do. 

Manganese  Do. 

Boron  Do. 

(lallium  Do. 

Vanadium  Do. 

Barium  Do. 

Chromium  Do. 

Silver  Do. 

Most  of  the  deposit  is  common  red-burning  clay  but  the 
pisolitic  material  which  comprises  a  small  part  of  the 
total  thickness  appears  to  be  a  low-grade  fire  clay.  This 
pisolitic  material  resembles  the  alumina-rich  clay  found 
at  the  Middlesworth  deposit  (described  herein).  The 
operator  recognizes  and  expects  to  blend  five  or  six  dif- 
ferent pit  clays.  The  distinctions  most  easily  nuide  in  the 
field  are  as  follows  : 

I.   Sedimentary  <'Iay 

1.  I'ppermost    jiart  :    tan    to    wliite,    bleai-licd.   allcred    piscditic 
zone.  Locally  termed  "ui)per  botie  clay". 

2.  l.^pper    part  :     red-brt^wn    and    pray    pis<)Iitic    /.one.     Locally 
termed  "upper  bone  cla.v". 
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3.  Lower  part;  red,  while,  anil  grjiy  iiuittled  clay.  Locally 
termed  "red  iin>ttlod  clay". 

H.  Residual  clay 

1.  Top  of  residual  clay  :  reil  pisolilic  zone,  iron-rich  pisolites 
nbiiudant,  locally  termed  "lione  <'lay" ;  grades  downward 
to  red  mottled  clay  containing;  sparse  iron-rich  pisolites, 
locally  termed  "semi  hone  clay". 

2.  Lpper  part:  red  and  tannish-;;ray  mottled  clay;  altered 
hornhlende   diorito,   igneous   texture   destroyed. 

;}.  Lower  part:  maroon,  red,  and  purplish  mottleil  clay  willi 
a  few  pods  of  li^ht  (ireen  mottled  clay  ;  allere<l  honilili'mle 
diorite,  igneous  texture  recoKuizahle. 

Drill-hole  data  indicate  that  the  Silverado  fonnation 
has  a  inaximum  thickness  of  about  200  feet  in  this  area. 
The  commercial  clay  zones  are  from  40  to  150  feet  in 
total  thickness  and  avera;??  100  feet.  The  overburden 
ranges  from  about  20  to  50  feet  in  thickness,  and  aver- 
ages  30  feet  throujrhout  the  jM-operty.  However,  to  the 
west  and  southwest  toward  the  Santa  Ana  Mountains, 
the  overburden  reaches  200  feet  in  thickness  or  more 
and  therefore  these  areas  could  not  be  economically 
mined  under  present  conditions.  The  operators  state  that 
the  proved  reserves  of  hijrh-grade  red-burniiifr  clay  are 
sufficient  to  supply  the  ])lant  for  50  years,  and  that  the 
property  has  estimated  reserves  of  over  10  million  tons 
of  all  types  of  red-burning  claj',  or  enough  to  keep  the 
plant  in  operation  for  100  vears  (Ceramic  News,  Novem- 
ber 1956,  p.  22). 

During  the  initial  development,  early  in  1955,  a  num- 
ber of  closelj'  spaced  core  holes  were  sunk  in  the  north- 
west part  of  sec.  16,  T.  4  S.,  R.  6  W.,  in  the  lower  reaches 
of  Bedford  and  Joseph  Canyons.  Stripping  operations, 
carried  on  with  bulldozers,  rippers,  scrapers,  and  tour- 
napuU-type  equipment,  began  in  1955.  About  100,000 
cubic  yards  of  overburden  were  removed  in  developing 
the  exploratory  pit  which  is  southwest  of  Highway  71 
between  the  east  edge  of  El  Cerrito  Hills  and  lower 
Joseph  Canyon.  The  overburden  was  used  as  fill  for  lev- 
eling the  plant  site  and  storage  yard  in  lower  Bedford 
Canyon.  When  the  pit  was  opened,  about  3,000  tons  of 
clay  including  five  or  six  different  "types"  were  mined 
and  stockpiled.  Various  amounts  of  these  several  clay 
"types"  were  blended  to  form  a  sample  which  was  used 
to  make  sewer  pipe  in  a  test  run  at  the  Glendale  plant 
of  Gladding,  McBean  and  Company.  It  is  reported  that 
extensive  test  runs  of  vitrified  clay  sewer  pipe  yielded 
satisfactory  results.  A  total  of  15,000  tons  of  clay  have 
been  mined  for  testing  purposes  (Ceramic  News,  Novem- 
ber 1956,  p.  22).  The  property  was  mostly  inactive  dur- 
ing early  1956  but  in  July  large  scale  stripping  opera- 
tions were  resumed  and  some  clay  was  stockpiled.  The 
pit  (fig.  8)  has  been  inactive  since  July  1956  and  prob- 
ably mining  will  be  periodic,  with  sufficient  clay  being 
stockpiled  to  supply  the  plant  for  many  months.  By  early 
1957  the  pit  was  approximately  700  feet  long  in  a  north- 
south  direction,  200  to  300  feet  wide  and  125  feet  deep. 

Construction  of  the  plant,  at  an  estimated  cost  of 
$5,000,000  and  designed  for  the  mainifacture  of  vitrified 
clay  pipe  for  sewer  lines  and  storm  drains  and  multiple 
duct  vitrified  clay  conduit  for  telephone  and  power  lines, 
was  begun  in  July  1956.  The  Bedford  clay,  blended  with 
clay  from  the  company's  Sloan  pit  at  Alberhill  and 
several  local  filler  clays  will  be  utilized.  The  filler  clays 
include  Silverado  formation  clay  shales  from  the  Thomas 
clay  deposit  (described  herein)  and  clay  shale  and  clayey 


sand  of  the  Sycamore  Canyon  member  of  the  upper  Mio- 
cene Puente  formation  from  the  Pomona  Brick  Com- 
panj-'s  Strona  pit  on  the  northeast  Hank  of  the  Chino 
Hills  (sec.  1,  T.  3  S.,  11:8  W.,  S.B.M.).  The  plant  will 
house  a  420-foot  tunnel  kiln  and  8  periodic  or  "beehive" 
kilns.  Buildings  will  include  bulk  clay  and  grog  storage 
bins;  grinding  and  screening  building  with  two  10-foot 
grinding  pans;  a  structure  housing  seven  anger  presses 
antl  l(i  horizontal  and  vertical  dryers;  laboratories  and 
offices;  Innch  room  and  locker  building;  and  main  offices. 
About  90  persons  will  be  employed  (Ceramic  News, 
Augustl956,  p.  17). 

The  initial  rated  capacity  will  be  6,000  tons  per  month. 
This  will  be  expanded  gradually  to  12,000  tons  per  month 
in  about  3  years. 

Corona  Placer  (Lord).  Location:  NW^  .sec.  14,  T.  4 
S.,  R.  7  W.,  S.B.JI.,  about  3i  miles  .southwest  of  Corona 
on  the  ridges  northwest  of  Main  Street  Canyon.  Owner- 
ship: A.  E.  Ganahl,  1011  Victoria,  Corona,  owns  one 
patented  placer  claim  (Corona  Placer)  and  six  unpat- 
ented placer  claims  (Corona  Placer  No.s.  2,  3,  4;  Scorpio 
Nos.  1,  2,  3)  totaling  over  100  acres. 

The  Corona  placer  may  include  at  least  part  of  the 
clay  and  mineral  paint  deposits  worked  bv  George  W. 
Lord  and  others  about  1900  (Anbury,  1906,  pp.  223, 
339).  The  claim  was  originally  located  by  ]\Ir.  Lord,  but 
the  patent  was  issued  to  H.  E.  Ganahl  in  1914.  The  Co- 
rona Placer  claims  Nos.  2,  3,  4  were  located  in  1916  by 
Fidel  Ganahl  and  the  Scorpio  claims  were  located  by 
Weldon  Draper  in  1943.  In  1957  all  of  these  claims  were 
held  by  A.  E.  Ganahl. 

The  deposits  are  thin,  discontinuous,  red  mottled  and 
pisolitic  "bauxitic"  clays  of  the  Paleocene  Silverado 
formation  intercalated  with  clay  shale,  arkosic  sand- 
stone and  conglomerate.  The  Silverado  beds  strike  north- 
west and  dip  steeply  southwest,  or  are  vertical.  In 
general  the  deposit  is  believed  to  be  similar  to,  and  an 
extension  of,  the  adjoining  Middlesworth  deposit  (de- 
scribed herein).  However,  in  1957  slumping  of  the  old 
workings  and  dense  brush  made  detailed  mapping  of 
the  Corona  placer  impracticable.  Tucker  and  Sampson 
(1945,  p.  161)  reported  a  bed  of  "blue  fire  clay"  said 
to  be  20  feet  thick  with  10  to  20  feet  of  overburden. 
G.  W.  Lord  is  reported  to  have  produced  gray  fire  clay, 
about  1905,  which  probably  was  mined  from  this  prop- 
erty and  the  adjoining  Middlesworth  deposit  to  the 
northwest.  However,  fire  clay  is  not  now  exposed  and 
clay  reserves  appear  to  be  small. 

By  1914  the  property  had  been  developed  by  two 
open  cuts  and  two  adits,  each  about  100  (?)  feet  long. 
These  workings  are  now  inaccessible.  The  property  has 
long  been  idle,  except  for  annual  assessment  work  which 
has  included  stripping  b\'  bulldozer  and  road  building. 
Amount  of  production  is  not  known,  but  jirobably  was 
not  large. 

Grapevine  Clay  Mine.  Location  :  Lot  9,  sec.  4,  T.  4 
S.,  R.  7  W.,  S.B.M.,  about  3  miles  southwest  of  Corona 
on  the  south  side  of  Mabey  Canyon.  Ownership :  Jlrs. 
Mary  A.  Mattey,  11359  Biona  Avenue,  Los  Angeles  66, 
California,  owns  one  unpatented  claim  (Grapevine 
placer)  of  about  12  acres.  Application  for  patent  was 
filed  with  the  U.  S.  Bureau  of  Land  Management  in 
Los  Angeles  in  Januarv   1956. 
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Figure  !).  Qiiairy  at  the  Grai)eviiie  clay  sliale  ileiiosit,  south  side  of  Malie.v  raiijon.  The 
(luai-ry  face  is  al)out  '!')  feet  hi^h  and  exposes  claystone  of  the  IIolz  shale  member  of  the  Upper 
Cretaceous  Ladd  formation.  Material  is  loosened  by  bulldozer  and  pushed  to  a  loading  chute 
bunker  (lifj.  1(1)   hidden  by  trees  at  lower  left  below  quarry.  Obs'ervor  faces  southwest. 


The  (irajievine  clay  deposit  was  located  by  Joseph 
Ei'cnreich  many  years  ago,  ap])areiitly  as  a  lode  claim, 
and,  after  lapsiii<;-,  was  relocated  by  him  in  1945.  Shortly 
thereafter  the  property  was  acquired  by  Robert  A.  Mat- 
tey  and  passed  to  Mrs.  Mattey  in  1952.  The  earliest 
period  of  activity  was  from  aboiit  1900  to  1910.  In  1906 
the  California  Portland  Cement  Company  removed  some 
"cement  rock"  by  team  and  wagon  and  about  30,000 
tons  are  said  to  have  been  shipped  to  their  Colton  plant 
(personal  communication,  Mrs.  R.  A.  Mattey,  Nov. 
1956).  From  1908  to  1910  tlie  Corona  Pressed  Brick 
Company  is  reported  to  have  used  clay  shale  from  this 
deposit  in  their  manufacturing  plant  located  west  of 
Corona.  After  1910  the  property  remained  idle  except 
for  development  work,  tuitil  about  1950  when  Joe  Deleo, 
Corona,  mined  some  clay  shale.  Starting  in  1!)53  the  Sky 
Ranch  Clay  ('omi)any  began  mining  this  clay  shale,  on 
a  royalty  basis,  for  use  by  the  Tillotson  Rcfi-actories 
Company  in  Corona.  During  1955  i)r()duction  was  about 
:i50  tons  per  month.  The  property  was  idle  in  Novem- 
ber 1956. 

Tlie  clay  occurs  as  a  clay  shale  unit  in  a  narrow  lens 
of  the  Iloiz  shale  member  of  the  Upper  Cretaceous  Ladd 
formation.  This  lens  of  Holz  shale,  about  3,500  feet 
long  and  as  much  as  500  feet  wide,  crops  out  along  the 
abruptly  rising  south  side  of  Mabey  Canyon.  The  shale 
strikes  about  N.  60°.  W.  and  dips  65°  northeast  or  is 
vertical.  The  Grapevine  claim  covers  only  about  1000 
feet  of  the  strikeJength  along  the  central  part  of  the 
shale,  the  remainder  on  each  end  being  part  of  the  Sky 
Ranch  Clay  Company  holdings  (described  herein).  This 


material  is  used  as  a  constituent  in  the  manufacture  of 
common  red-burning  clay  products. 

Development    consists    of    several    short    exploratorj- 
adits  and  open  cuts   (fig.  9).   Three  adits  were  driven 


KlQl'RE  10.  I.oadint;  cliute-bnnki-r  ;it  Crapevine  clay  shale  de- 
posit, lioo.sencd  clay  shale  is  pushed  into  bunker  from  quarry  above 
(figure  !))  by  bulldozer.  Tliis  illustrates  the  typical  method  u.sed 
for  many  years  to  load  trucks  at  most  of  the  clay  deposits  in  the 
("orona  area.  Skiploaders  (fiR.  18)  have  rei)laced  thi.s  method  in 
most  operations.  Dbserver  face.<;  .southwest. 
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duriiifir  early  development  operations;  one  is  now  caved 
at  the  portal,  two  others  are  50  and  60  feet  in  lenjrth. 
Heeent  minin-r  was  done  by  benching  with  bulldozer, 
ripper,  and  scra]H'r,  the  loosened  material  beinjr  pushed 
into  a  small  stora^re  bunker  (fifr.  101  for  loading  into 
small  trucks. 

Jones  (Hoffman,  Jloay  Ranch)  Clay  Diposit.  Loca- 
tion: NWl  sec.  19,  T.  4  S.,  R.  6  W.,  S.B.M.,  near  the 
head  of  a  small  canyon  midway  between  Joseph  and 
Bedford  Canyons.  Ownership:  Mrs.  D.  ('.  Hammond. 
29.").")  E.  ("alifornia.  Pasadena.  California,  owns  about 
400  acri's  of  randi  land  (purchased  bv  Coronita  Ranch, 

o  D.  C.  McMillan,  8704  Colima  Road,  Whittier,  Cali- 
'irnia,  in  late  1957). 

The  Jones  clay  deposit,  known  in  1892  as  Hoffman's 
coal  prospect,  was  later  part  of  the  Hoag  ranch.  The 
owner  in  1925  was  A.  E.  Jones  of  Corona ;  later  the  prop- 
erty was  accpiired  by  Mrs.  Hammond.  Local  residents 
report  the  period  of  jrreatest  activity  as  about  1900  when 
clay  and  coal  were  mined. 

The  mine  area,  which  is  covered  with  dense  brush,  is 
alon»  the  northeast  side  of  the  Elsinore  fault.  These  de- 
posits are  part  of  the  nonniarine  lower  faeies  of  the 
Paleocene  Silverado  formation.  The  strata  now  exposed 
in  the  mine  area  are  white  arkosic  sands,  sandy  buff  to 
gray  daystone,  cobble  conglomerate  and  tawny  and 
gray  fissile  daystones  which  strike  northwest  and  dip 
about  30^  southwest ;  the  beds  are  overturned.  The  com- 
mercial clay  zone  is  not  exposed  but  jiresumably  occurs 
below  the  white  arkose.  Tucker  and  Sampson  (1929,  pp. 
500-501)  describe  the  clay  in  the  workings  as  a  gray, 
plastic  clay  bed  approximately  6  to  8  feet  in  thickness, 
dipping  southwest  about  20".  Thin  coal  seams  occurred 
on  both  the  top  and  bottom  of  the  clay  bed.  The  coal 
seam  at  the  outcrop  was  from  4  to  10  inches  thick  and 
is  reported  to  have  been  4  feet  thick  in  old  workings 
90  feet  from  the  surface. 

According  to  Tucker  and  Sampson  (1929,  pp.  500- 
501 )  the  principal  mine  workings  were  at  the  head  of 
the  canyon  and  consisted  of  4  adits  ranging  from  70  to 
180  feet  in  length.  These  adits  were  driven  on  the  two 


coal  seams.  The  production  of  clay  from  this  property 
probably  was  small  and  the  coal  is  said  to  have  been 
used  only  locally.  The  property  was  idle  in  1925  and 
apparently  has  since  remained  idle.  In  1956  all  of  the 
workings  were  badly  caved  and  only  several  old  mine 
rails  and  some  scattered  dump  material  mark  the  site. 

Jordan  Tile  Manufactnriny  Company.  Location:  909 
Railroad  Street,  Corona,  in  the  NEJ  sec.  26,  T.  3  S.,  R.  7 
W.,  S.B.M.  (projected),  in  Corona  Xorth  fpiadrangle. 
Ownership :  Mosaic  Tile  Company,  Zanesville,  Ohio. 

At  the  plant  of  the  Jordan  Tile  Company,  built  in 
1948,  three  types  of  tile  are  manufactured  aiul  include: 
(1)  "vitreous"  tile,  used  to  make  unglazed  ceramic  mo- 
saic; (2)  "quarry"  tile,  used  on  industrial  floors  and 
walls;  and  (3)  "Granitex",  assembled  in  .sheets  and 
used  on  floors  and  walls.  As  the  company  has  no  mining 
properties,  raw  materials  are  purchased  from  a  number 
of  suppliers.  This  plant  (fig.  11)  has  two  complete  cir- 
cuits, one  for  "vitreous"'  tile  and  "Granitex",  and  the 
other  for  "quarry"  tile,  and  is  the  principal  supplier  of 
these  products  in  southern  California. 

Raw  materials  used  in  the  "vitreous"  tile  include  tale 
from  Gouverneur  Talc  Company.  Inc..  \ew  York;  feld- 
spar from  the  Consolidated  Feldspar  Department  of  the 
International  Minerals  and  Chemical  Corporation,  King- 
man, Arizona ;  silica,  feldspar,  and  silica  spar  from  Del 
Monte  Properties  Company,  Pacific  Grove,  California; 
kaolin  from  the  southeastern  states,  including  Georgia 
and  Florida;  and  .small  amounts  of  stain  to  produce  the 
desired  colors.  After  j)ugging,  the  mixture  is  put  through 
manually  operated  presses  which  make  5  to  20  tiles, 
depending  upon  the  size.  Most  of  the  tile  is  made  in 
one-half  to  one  inch  squares,  but  various  sizes  and 
shapes  are  made  and  some  tiles  are  as  much  as  2  inches 
square.  The  pressed  raw  tiles  are  hand-trimmed  to  re- 
move rough  edges,  stacked  on  kiln  cars,  and  fired  in  a 
tunnel  kiln.  The  finished  "vitreous"  tiles,  which  are 
made  in  various  colors,  are  hand-assembled  into  any  de- 
sired mosaic  pattern  and  have  found  a  wide  range  of 
use  in  the  building  industry. 


p'ir.i  Ki     11       .1:1. Ill  Tile  Manufacturing  Coni|KiM.\    ];;ini.   (  ase  is   in  open   building  at  left  background.   Largir 

building  hou.scs  pugging  machine.?,  presses,  tunnel  kilns,  .■^turago  and  sliippuig  facilities  and  offices.  One  of  the  first  clay  pipe  manufactur- 
ing plants  in  the  Corona  area — the  Pacific  Clay  Manufacturing  Co.  (fig.  1) — occupied  this  site  from  about  IIXK)  to  early  ]!l20's.  Observer 
faces  northwest. 
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Red,  brown,  buff  and  gray  colored  "quarry"  tile,  in 
several  sizes,  is  manufactured  from  California  raw  ma- 
terials, mostly  from  nearby  quarries  in  the  Silverado 
formation.  Tliesp  include  white,  sandy  fire  clay  from  the 
Sloan  Number  1  ]ut  of  Gladding,  McBean  and  Company 
at  Alberhill;  red  nwttled  clay  from  the  Harrington  and 
Atlas  clay  pits  8  miles  southeast  of  Corona  along  the 
east  side  of  Temescal  Wash ;  clay  shale  from  the  Thomas 
clay  deposit,  east  pit  (see  herein)  ;  and  waste  clay  from 
the  processing  of  clayey  sand  at  the  Corona  silica  sand 
deposit  (see  herein).  Lesser  amounts  of  fire  clay  from 
Lincoln  and  lone,  California  also  are  used.  No  artificial 
coloring  is  added,  the  earthy  colors  coming  from  the 
clays.  After  pugging,  the  clay  mixture  for  "quarry" 
tile"  is  extruded,  cut  in  various  sizes,  and  fired  in  a  tunnel 
kiln.  The  finished  tile  is  then  packaged  in  cardboard 
boxes  for  rail  or  truck  shipment. 

"Granitex"  is  a  trade  name  for  a  tile  which  is  related 
to  both  the  "vitreous"  tile  and  "quarry"  tile.  It  is 
pressed,  as  the  "vitreous"  tile,  but  like  "quarry"  tile, 
it  is  made  of  and  colored  by,  natural  clays  from  the 
Corona  area.  The  "Granitex",  made  in  various  shades 
of  brown  and  red,  has  a  speckled  api)earance  and  the 
tiles  are  assembled  in  sheets  similar  to  the  unglazed 
ceramic  mosaics  made  with  the  "vitreous"  tile. 

Kroonen  Clay  Deposit  (Keno  Group;  Dutch  Placer). 
Location:  Si  sec.  4;  NEi  sec.  9;  NWf  see.  10,  T.  4  S., 
R.  7  W.,  S.B.M.,  about  3  miles  .southwest  of  Corona  be- 
tween Tin  Mine  and  Mabey  Canyons.  Ownership :  Mary 
L.  Kroonen,  708  West  Eightli  Street,  Corona,  California, 
owns  eight  patented  placer  claims :  Victor,  Little  Can- 
yon, Dutch  Republic,  Big  4,  White  Clay,  Kroonen,  Black 
Chief,  and  Keno  totaling  about  150  acres.  John  Tillotson, 
807  Park  Lane,  Corona,  owns  the  Leo  Lorenzo  placer 
claim  (20  acres)  originally  included  in  the  Kroonen 
group. 

The  Kroone.i  group  is  adjacent  to  the  old  McKnight 
mine  and  probably  the  early  exploration  occui-red  dur- 
ing the  same  period,  about  1890-1900.  The  property  had 
been  sufficiently  developed  so  that  patent  was  applied 
for  in  1914.  It  was  granted  in  1917  to  Leo  Kroonen, 
Corona.  By  1928  the  property  was  idle  but  had  been 
developed  by  tunnels  and  o\)on  cuts  (Tucker  and  Samp- 
son, 1929,  p.  501).  In  195(i,  the  tunnels  had  been  made 
inaccessible  by  caving  and  the  cuts  were  slumped,  but 
clay  exposures  were  observed  in  several  open  cuts.  The 
anujunt  and  the  exact  period  of  production  are  unknown, 
but  this  property  probably  furnished  red-burning  and 
perhai)s  some  fire  clay  to  several  nearby  clay  products 
manufacturing  plants  which  were  active  about  1900  to 
1920.  The  property  apparently  has  been  idle  for  many 
years. 

In  the  northwest  part  of  the  dc])osit,  where  most  of 
the  mining  aiijiears  to  have  been  done,  red  mottled  clays 
with  good  plasticity  and  thin  lenses  of  dark  gray,  dense, 
kaolinite  clays  associated  with  lignite  are  intercalated 
with  buff  clay  shales,  thin-bedded  micaceous  .sandstone, 
and  conglomerate.  The  beds,  which  are  part  of  the 
Paleocene  Silverado  formation,  strike  northwest  and  dip 
vertically  to  steej)ly  overturned  to  the  southwest.  These 
beds  are  nuu-h  disturbed  by  faulting  and  form  the  nar- 
row part  of  a  wedge-shaped  fault  sliver  of  Silverado 
formation  sedimentary  rocks.  The  clay  beds  are  not  well 
exposed  but  the  red  nuittled   clay  may  be  as  much  as 


10  feet  thick  while  the  kaolinite  and  lignite  zones  range 
from  several  inches  to  one  foot  in  thickness.  The  lateral 
extent  is  not  traceable  more  than  several  tens  of  feet. 
Reserves  of  clay  appear  to  be  small. 

Liston  Brick  Company.  Location:  SE  cor.  NW|  sec. 
16,  T.  4  S.,  R.  6  W.,  S.B.M.,  on  State  Highway  71  about 
5^  miles  southeast  of  Corona,  on  the  east  side  of  lower 
Bedford  Wash.  Ownership :  Lionel  P.  Liston,  P.  O.  Box 
4,  Corona,  California. 

The  Liston  Brick  Companj'  manufactures  common 
brick  ])roducts  in  both  common  and  commercial  sizes. 
This  plant  (figs.  12,  13)  was  established  in  1948  by  Mr. 
Liston,  who  had  previously  operated  the  Coast  Brick 
Company  in  Torrance.  The  processing  includes  grinding 
and  mixing  of  several  raw  material  components.  After 
pugging,  a  vacuum  pump  removes  air  and  the  mixture 
is  extruded  uiuler  pressure.  Various  brick  sizes  are  cut 
and  placed  in  a  curing  yard.  After  curing  about  5  weeks, 
the  bricks  are  fired  in  a  field  kiln — the  final  operation. 
About  20  workers  are  employed,  including  the  plant 
crew  and  sales  personnel. 

The  company  purchases  all  of  the  mineral  raw  mate- 
rials used  from  j)roducers  in  the  Corona  South  quad- 
rangle. These  materials  are  furnished  from  three  sources: 
(1)  diatomaceous  shale  of  Miocene  age  is  supplied  from 
the  Chocolate  Drop  deposit  (figure  15;  see  tabulated 
list)  ;  (2)  Owens-Illinois  Glass  Company  provides  sandy 
clay  stripping  waste  material  from  the  (piarry  at  their 
nearby  glass  sand  plant;  and  (3)  small  amounts  of  local 
soil  are  sometimes  used. 

McKniyht  Claij  Mine.  Location  :  NE|  see.  9  ;  SWj  sec. 
3;  NWi  see.  10,  T.  4  S.,  R.  7  W.,  S.B.M.,  along  the  south 
side  of  Kroonen  (Richardson)  Canyon  about  3  miles 
southwest  of  Corona,  between  Tin  Mine  and  Mabej-  Can- 
yons. Ownership :  Pacific  Clay  Products,  1255  West 
Fourth  Street,  Los  Angeles,  California,  owns  three  pat- 
ented iilacer  claims  (Lucky,  Trio,  and  McKnight),  and 
one  unpatented  claim  (Old  Shaft),  totaling  about  65 
acres. 

Development  of  the  McKnight  deposit  began  about 
1885  with  the  discovery  of  coal  (Goodyear,  1888,  p.  505). 
Coal  mining  proved  to  be  unprofitable,  but  attention  was 
soon  turiunl  to  the  associated  clay  beds.  t!rawford  (1896, 
pp.  ()1()-617)  reports  that  200  tons  of  day  ])er  month 
were  s]ii]iped  by  J.  II.  McKnight  to  plants  in  South 
Riverside  (Corona)  and  Los  Angeles  during  1896.  By 
1905  the  property  had  been  acquired  and  patented  by 
the  Pacific  Clay  Manufacturing  Company,  Los  Angeles; 
before  1915  holdings  of  this  company  were  acquired  by 
the  Pacific  Sewer  Pipe  Comiianj'  which  later  became  the 
Pacific  Clay  Products  Company,  now  known  a.s  Pacific 
Clay  Products,  tlie  current  owner,  and  the  operator  of 
the  property  for  many  years. 

The  McKnight  mine  was  closed  down  during  the  mid- 
dle or  late  1930 's  and  has  since  remained  inactive  except 
for  small  intermittent  production  of  red-burning  clay 
from  open  ])its.  The  amount  of  jiroductiou  is  not  known, 
but  judging  from  the  extent  of  the  workings  and  frag- 
mentary rejjorts,  a  large  tonnage  of  both  red-burning 
claystone  and  fire  clay  must  have  been  produced  over  a 
period  of  activit.v  spanning  nearly  50  years.  However,  b.v 
today's  .standards,  it  would  not  have  been  considered  a 
large  mine  at  any  time. 
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Vkvkv.  IL*.  I.istim  I'.iick  (oiuiiiiiiy  pliiiil  in  h.wer  llftlluid  \Vll^ll.  Uinv  iiiaCt-iials  ( It-ll  )  iiic  lilnuU'il  liv  liulliltizir.  Hiiililiii);  left  nf 
router  lumses  puKi-'inj;.  ('XtriidiiiK,  and  cutting  mathines.  After  curing  the  luifUs  are  tired  in  field  kilns  (rij;lit  middle  distance).  Observer 
faces  niirtlieast. 


Kli.i  Hh:   i:i.      i'lant  and  tinislied  lirick  storage  yard  nf  I.istiin  Ttrick  Cdnipany.  li)wer  Hedfiird  Wash.  I'lant    (left  liackKnmnd  ) .  raw  clay  stock- 
pile   (center  backjirownd ) ,  (ittice  and   sli<i]i    (rislit   hacktironnd  ) ,  finished  lirick  storage  in  forejjroiind.  Oliserver  faces  southwest. 
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Kiornic  14.  Field  kilns  of  I.iston  Urick  Company.  Rrioks  in  left  f.ir(';;i-onn(l  li.ivc  been  .stacked  to  form  a  field  kiln  and  the  onfside  kiln 
wall  is  lieing  erected.  Kiln  in  left  center  hack^ronnd  lias  heen  fired  and  the  ontside  kiln  wall  is  l>eiM(;  removed.  Kiln  in  right  center  fore- 
i^roiind  has  lieen  fired  and  almost  coinidetely  dismantled.  Kiln  in  risht  liackKronnd  has  the  ontside  wall  erected,  sealed  with  "nind"  and 
pipes  installed,  ready  for  natnral  gas  firing.  After  firing  the  walls  are  removed  and  the  brick  is  sold  directly  from  the  kiln  piles.  Observer 
faces  southeast. 


*PW.vv# 


I'iGiKK  l."p.  Chocolate  Drop  clay  shale  deposit.  Topancn  formation  (middle  Miocene)  diatoniaceoiis  shale  is  mined  hy  bulldozer  and 
loaded  by  skip  loader  on  trucks  for  transport  to  the  nearby  I.iston  Hrick  Com|iany.  where  the  shale  is  used  in  the  manufacture  of  commi>n 
brick  products.  Observer  faces  southeast. 
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Tlie  McKiiii^lit  dpposit  is  in  the  sedimpiitary  clay  open  pits.  Larj;e  (|uantities  of  hifrh-refractory  clays  were 
series  of  tlic  I'aleocene  Silverado  formation,  and  in-  beiiifr  mined  by  uiiderfrround  methods  for  use  in  the 
eludes  iron-stained  elay  shale,  red  mottled  elay  and  I'acifie  Clay  Manufacturint;  Company's  plant  one  mile 
•rray  fire  elay.  Tlie  elay  beds  erop  out  in  several  open  west  of  Corona  (fifr.  1).  Sewer  pipe,  water  pipe,  frlazed 
pits  and  euts  on  a  low,  brush-eovereil  hill  alonj;  the  and  niif:hized  tiles,  fine  linin<rs,  ehinniey  pijjes,  firebrick, 
south  side  of  Kroonen  Can.von.  The  elay  section  is  not  electric  coiuluit,  and  terra  cotta  were  amon<r  the  prod- 
completely  exposed,  but  fraurmentar.v  exposures  aiid  nets  manufactured  at  this  plant.  The  fire  brick  was 
previously  published  descriptions  su^pest  that  the  Mc-  made  from  the  refractory  ela.v  of  the  McKnif,'ht  mine 
Ktiifrht  s('(|uenee  is  similar  to  the  sedimentary  sequence  while  the  comnion  clay  products  were  made  from  Te- 
at Alberhill,  According;  to  Dietrich  (lf)28,  p.  179)  the  mescal  Valley  clays  obtained  southeast  of  Corona  (Au- 
McKnifjht  deposit  consisted  of  two  princijial   la.vers  of  bury  IflOfi,  p.  224). 

eonnnercial  clay;  an  u])per  layer,  60  feet   thick,  of  red  The  Pacific  Sewer  I'ipc  Company  was  opcratinjr  the  Mc- 

burnin-i'  material,  and  used  in  the  manufacture  of  com-  Knijiht  mine  in  1!)!;")  and  was  usinfr  the  refractor.v  clay 

iiion  clay  products;  and  a  lower  layer  of  fire  clay,  30  to   manufacture   fire   bricks    (Acorn    brand)    at   Corona 

feet    thick,    used    for    fire    brick.    Kesults    of    extensive  (Merrill  1!)!!),  pp.  .^f),  570).  Boalich   (1920,  pp.  89-90) 

laboratory  tests  of  these  two  cla.v  types  are  {riven   by  reported  that  flint-fire  clay  was  mined  in  1919  from  a 

Dietrich    (1928,   p.   277).   The   clay   deposits  are   inter-  vertical  shaft  130  feet  deep  and  that  two  men  were  em- 

calated    with    sandstone    and    con{;lomerate.    The.v    are  ployed  at  the  mine.  Fire  brick  from  the  McKni{;ht  clay 

underlain  by  frreen,  buff,  and  reddish-brown  sandstone  and  common  clay  products  from  Tcmcscal  Valley  clays 

and  overlain  by  clay  shale  which  is  stained  ])ink  or  i-ed  were  manufactured  at  tlic  Corona  plant  which  emplo.ved 

by  iron  oxides.  This  shale  was  used  early  as  red-burninp:  .")0  to  (iO  persons.  Accordinfr  to  Dietrich   (1928,  p.  179) 

clay  (Sutherland  1935,  p.  77).  According:  to  Sutherland  Pacific  Clay  Protlucts  was  minintr  fire  cla.v  in  1925  from 

I  1935,  p.  77)    most  of  the  mined  cla.v  was  a  flint-fire  the  McKnijrht  propert.v  through  a  lower  adit  410  feet 

clay,  moderately  sandy  and  well-indurated  and  contain-  lonp:  and  an  upper  adit  70  feet  above  and  500  feet  to 

injr   various   proi)ortions   of   ver.v   fine-prrained,   {zray   to  the  west.  The  two  adits  were  connected  by  a  raise;  clay 

black,  disseminated   carbon.   The  carbonaceous   material  was  mined   bv  room   and   pillar  methods,   dumped   into 

is  concentrated   in  places  in  lenses  and  pockets  of  coal  the  raise,  and  drawn  off  into  small  mine  cars  in  the  lower 

which  contain  occasional  lenses  of  pisolitic  cla.v.  In  other  adit.  The  rooms  were  about  15  feet  hijrh  and  connected 

places   an    extremely    hard,    lifrht-jrra.v   fire   cla.v   occurs  with  an  open  pit  and  adit  at  a  still  hifrher  level  from 

without    the   more   extensive   black    fire   elay.    Anal.vses  which  red-burnino;  sewer  pipe  ela.v  was  being  mined.  Ex- 

from  Pacific  Clay  Products  are  as  follows   (Sutherland  tensive    workiufis    of   a    similar    character   were    to    the 

1935,  p.  78)  :  southeast,  but  the  clays  there  had  been  exhausted  some 

Ulark  MrKiiifihf           Rf<I  Mrh'iiiyht  riiii/  vcars  before  1925.   Reserves  of  fire  cla.v  were  believed 

'■'<<>/ (fi'-eriny)                 ( r,',l-hi,n,i„,,)  to  be  small,  but  a  considerable  tonnage  of  red-burning 

j,.^_                                         .^r"'                          ''l'^^"^  sewer    pipe    clay    remained     (Dietrich    1928,    p.    179). 

AljOnillllllllllllllll  I  il.&i                             ''l  5'>  Mining  and  loading  was  by  hand  methods  and  output 

1-V203 I_I-  ~2.06                              ~A.\2  '"   1''25  was  50  tons  per  day  each  of  red-burning  and 

Cno    1.90                                .24  fire  clay.  The  clay  was  trucked  to  a  railsiding  for  ship- 

Aik'^iiV n                                s^  "^^"*  ^°  ^'^^  V^ai^^  in   Los  Angeles,  the  Corona  plant 

Iftnition  losnilll         Iir  1002                                8 73  having  burned  down  several  years  earlier.  Production  of 

^^^j  j^^^^^^.^^^  ^  j^^   ceased  several  years  later  but  fire  clay 

The  McKnight  clays  occur  in  a  fault  block  of  sedi-  was  still  being  mined  in  1931,  overhead  stoping  methods 

mentary   rocks   of   the   Silverado    formation.    The   fault  being  employed  (Sutherland  1935,  p.  78).  The  property 

block  is  triangular  in  plan,  and  is  about  (5,000  feet  long  has  been  idle  since  about  the  middle  1930 's,  except  for 

with  a  maximum  width  of  2,500  feet,  bordered  by  Upper  small  intermittent  production  of  red-burning  clay  from 

Cretaceous   sandstone,    conglomerate    and   shale    of    the  open   pits   and    occasional   sampling.    In    1942    a   small 

Ladd  formation,  undifferentiated.  The  structure  is  fur-  tonnage   of   red   "ladle"   clay   was   supplied   to   Pacific 

ther  complicated  by  cross  fractures  and  folding  which  Cla.v   Products  Lincoln    Heights   plant   in   Los   Angeles 

make    the   cla.v    beds   difficult    to    mine.    The    Paleocene  and  about  1952  several  hundred  tons  of  red-burning  cla.v 

clays  ma.v  rest  unconformably  on  and  be  infolded  with  were  mined.  B.v  1945  the  main  workings  were  caved  and 

Upper   Cretaceous   rocks   and    were   later   disturbed    by  inaccessible.  At  present    (1958)   several  small  adits  are 

complex  faulting.  However  the  Paleocene  rocks  seem  to  open  but  show  little  cla.v ;  several  open  pits  above  the 

compri.se  a  fault  block.  Reserves  of  fire  clay  probabl.v  are  old  underground   w-orkings   partly   expose   the   clay  se- 

nieager  and  those  of  the  red-burning  cla.v  are  somewhat  quence.  There  are  no  plans  to  reopen  the  property, 

more  abundant,  but  no  meaningful  estimate  of  clay  re-  Middlesworth  Clay  Deposit  (Brown  Star  Claims;  Lord 

serves  seems  possible  from  available  data.  .?,  Freeman  ?).     Location:  NWi  sec.  14;  SWi  sec.  11; 

The  McKnight  i)roperty  was  mined  mostly  by  under-  XEj  sec.  15,  T.  4  S.,  R.  7  W.,  S.B.M.,  about  3i  miles 

ground  workings  which   literally   honey-comb  the  mine  south  of  Corona  along  the  can.von  (TiOrds  Can.von)  and 

area    (Sutherland   1935,   p.   79).   By  1887,  an  adit   had  intervening    ridges    midway   between    Main    Street   and 

been  driven  into  the  hill  about  60  feet  and  a  winze  about  Hagador  Canyons.  Ownership:  Josephine  Middlesworth, 

170  feet  deep  sunk  from  the  adit  in  a  search  for  coal  847  West  9th  Street,  Corona,  California,  holds  three  un- 

(Goodyear  1888,  p.  505).  At  the  time  of  patent  (1905),  patented  placer  claims  (Good  Luck,  Good  Hope,  Valley 

the   property   had   been   developed   by   four   adits,   with  Brief)  in  the  XWj  see.  14  totaling  about  37  acres.  Wil- 

level  workings  totaling  about   500   feet   and   two  small  Ham  H.  Redding,  et  al.,  1008  South  Pacific  Avenue,  San 
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Pedro,  California,  own  105  acres  of  patented  ranch  land 
(NiNEi  sec.  15;  SW}  sec.  11)  and  one  unpatented 
placer  claim  (Red  Bull  No.  1,  S-iSE^  sec.  10)  of  about 
80  acres.  Patented  ranch  land  totaling  12.5  acres  in  the 
NiNWiNWi  sec.  1-t  was  owned  in  1944  by  Mrs.  Mabel 
M.  Freeman,  Riverside,  California. 

This  property  apparently  now  embraces  part  of  sev- 
eral clav  and  mineral  paint  deposits  operated  as  early 
as  1905"by  George  W.  Lord  (Aitbury  1906,  p.  203)  and 
later  by  G.  R.  Freeman  who  intermittently  produced 
crude  clay  from  1918  to  1937.  Some  of  this  production 
may  have  come  from  an  extension  of  these  clay  deposits 
southeastward  to  Main  Street  Canyon  (Corona  Placer, 
described  lierein).  By  1944,  J.  C.  Middlesworth,  Corona, 
held  four  20-acre  placer  claims,  known  as  the  Brown 
Star  claims;  the  patented  areas  were  owned  by  the  Free- 
man interests.  Early  development  was  by  open  cuts, 
shallow  shafts  and  two  adits,  150  feet  in  length.  In  1943, 
the  Kaiser  Steel  Corporation  took  a  short  term  option 
on  the  property  and  did  considerable  exploratory  work. 
The  production  is  not  known  but  ]n-obably  was  not  large, 
and  there  has  been  none  for  many  years. 

The  clays  crop  out  in  bulldozer  cuts  and  pits  adjacent 
to  the  Elsinore  fault  in  the  steeply  rising  foothills  of 
the  Santa  Ana  Mountains.  The  clays  exposed  are  sandy 
clays  and  semi-plactic  clays  of  the  nonmarine  part  of 
the  Paleocene  Silverado  formation,  and  consist  of  two 
principal  types — a  greenish-brown  pisolitic  "bauxite", 
and  a  semi-plastic  red  "pottery  clay"  with  a  conchoidal 
fracture.  Folding  and  faulting  have  deformed  the  clay 
beds  and  the  Silverado  formation  but  the  Silverado  beds 
have  a  general  northwest  strike  and  dip  from  50°  to  60° 
NE  in  the  mine  area.  However,  one  bed  of  "pottery 
clay"  dips  about  15°  SW,  and  the  largest  exposure  of 
bauxitie  clay  is  nearly  horizontal.  There  appear  to  be 
three  beds  of  "bauxite"  and  one  bed  of  the  red  mate- 
rial, separated  by  sandy  clays.  The  "pottery  clay",  the 
basal  unit  of  the  sequence,  is  reported  to  be  from  20  to 
30  feet  thick  and  is  separated  by  about  70  feet  of  sandy 
clay  from  the  overMng  beds  of  impure  "bauxite" 
which  range  from  2  feet  to  a  maximum  of  about  6  feet 
in  thickness  (Tucker  and  Sampson  1945,  p.  161).  The 
"bauxite"  beds,  averaging  about  3  feet  in  thickness,  are 
exposed  over  an  area  about  300  feet  square.  The  bottom 
parts  of  the  "bauxite"  beds  are  reported  to  contain  a 
dense,  hard,  flinty,  non-jdastit!  clay  known  in  the  in- 
dustry as  "bone  clay". 

The  latest  and  most  extensive  development  work  on 
the  property  was  done  in  late  1943  by  the  Kaiser  Steel 
Corporation  in  an  effort  to  develop  a  source  of  alumina- 
rich  clays  (25  percent  alumina,  or  greater)  for  use  in 
steel  manufacture.  Detailed  investigations  were  made  of 
the  N\V|N\V|  sec.  14,  wiiich  had  been  idle  for  many 
years  and  was  covered  with  dense  brush.  Bulldozers  re- 
moved the  brush  and  overburden  and  clay  was  exposed 
at  a  number  of  points;  six  new  cuts  were  made,  nine  old 
cuts  were  cleaned,  and  two  old  adits  were  reopened.  The 
average  of  107  samples  taken  from  surfaces  thus  exposed 
and  from  shallow  auger  holes  was  18.9  percent  alumina, 
57.11  percent  silica,  and  5.11  percent  iron  oxide.  The 
bauxitie  clays  varied  from  a  high  of  31  percent  Al^O;, 
to  a  low  of  15  percent  AUO;!.  Approximately  30,000  tons 
of  bauxitie  clay  averaging  above  25  jx'rcent  Al_.().i  con- 
tent were  proved,  and  an  additional  30,000  tons  of  red 


clav  that  contains  less  than  25  percent  AlnOs   (Draper, 
1944). 

The  property  was  not  opened  as  the  clay  did  not  prove 
to  be  sufficiently  rich  in  alumina  to  meet  the  require- 
7nents,  tonnage  estimates  were  low,  and  there  is  consid- 
erable overburden  which  would  re((nire  much  stripping 
for  full  recovery.  Little  exploratoi-y  work  has  been  done 
since  1943  and  the  propert}'  was  idle  in  1956. 

Skii  Ranch  Claij  Company  Deposits.  Location:  W^ 
and  SE]  .sec.  4;  E^  sec.  5,  T.  4  S.,  R.  7  W.,  S.B.M., 
abinit  3i  miles  southwest  of  Corona  along  Mabey  and 
Wardlow  Canvons  and  intervening  ridges.  Ownership: 
Clifford  and  Maude  M.  Tillotson,  P.  0.  Box  237,  Corona, 
California,  own  four  patented  placer  claims  (Fire  Clay 
No.  1,  Fire  Clay  No.  2,  M  &  M  placer,  and  Susie)  ;  and 
three  unpatented  placer  claims  (Insight  No.  1,  Insight 
No.  2,  and  Frenchy  placer)  totaling  about  170  acres. 
They  also  own  clay-bearing  patented  ranch  land  in  the 
S.'jXE:}  sec.  5  (Sky  Ranch  clay  mine,  west  pit)  and  in 
the  XW.ISE]  sec.  4  (McClintock  pit),  totaling  about  85 
acres.  John  Tillotson,  807  Park  Lane,  Corona,  owns  one 
patented  placer  claim  (Leo  Lorenzo,  20  acres)  formerlj' 
part  of  the  Kroonen  group  which  is  described  elsewhere 
in  this  report.  These  properties  are  operated  collectively 
by  the  Sky  Ranch  Clay  Company,  P.  O.  Box  398,  Corona, 
California.* 

The  clay-bearing  area  lies  along  Mabey  and  Wardlow 
Canyons  and  the  intervening  east-trending  ridges,  where 
Paleocene  clay  and  Upper  Cretaceous  clay  shale  are 
exposed  in  cuts  and  pits  made  in  the  steep,  brush-covered 
hills.  The  McClintock  pit,  the  easternmost  deposit,  is 
along  the  north  side  of  Mabey  Canyon.  To  the  west  the 
Susie  i)it  (jccujiies  a  saddle  midway  between  Wardlow 
and  Mabey  Canyons  and  the  Fire  Clay  group  adjoins 
the  west  edge  of  the  Susie  pit.  The  Frenchj-  placer  (Sky 
Ranch  clay  mine,  east  pit)  is  astride  Wardlow  Canyon 
and  adjoins  the  north  boundaries  of  the  Susie  pit  and 
Fire  Clay  group.  The  Sky  Ranch  clay  mine,  west  pit, 
lies  along  the  north  side  of  Wardlow  Canyon  west  of  the 
Frenchy  jdacer. 

Operations  in  the  vicinity  of  the  patented  properties 
began  about  1900  when  a  small  tonnage  of  clay  was 
shipped  from  the  Susie  claim  (McVicar  pit)  to  the  Cali- 
fornia Clav  Manufacturing  Company  in  Los  Angeles 
(Anbury  1906,  p.  223).  The  Fire  Clay  Nos.  1  &  2  and 
the  M  &  M  placer,  then  known  as  the  Fire  Clay  group, 
were  patented  to  J.  II.  Moore  and  George  T.  Mabey, 
Corona,  and  the  Susie  placer  to  William  G.  McVicar  in 
1913.  There  followed  a  long  period  of  inactivity,  al- 
though the  Susie  claim,  later  acquired  by  Earl  M.  Mc- 
Clintock, may  have  had  small  intermittent  production. 
Additional  claims  were  held  at  different  times  by  various 
locators,  but  none  is  known  to  have  been  productive. 

A  renewal  of  activity  began  about  1945  when  Earl 
McClintock  located  the  Insight  Nos.  1  &  2  claims.  In 
1946,  these  claims  were  leased  to  Clifford  Tillotson,  op- 
erator of  the  Sky  Ranch  Clay  Company,  who,  in  1945, 
began  deve]o]iiiig  .sources  of  red-burning  clays  for  use 
at  the  Tillotson  Refractories  Company  in  Corona.  The 


•  Pacific  Clay  Products,  1255  West  Fourth  Street,  Los  Angeles, 
California,  on  September  1,  1957  acquired  the  Susie  placer  claim 
and  the  patented  ranch  land  in  the  S-JNEJ  sec.  5  and  NWiSEJ  sec. 
4,  T.  4  S.,  K.  7  W.,  S.B.M.,  totaling:  about  105  acres.  Mining  opera- 
lifuiK  continued  as  Pacific  Clay  Products,  Corona  shale  mine. 
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FioiRK  Hi.  Sky  UaiK'li  t'l.'iy  ('omii:iMy  mine,  west  pit.  Clay 
slijile  iif  the  I.;i<l<l  furniation.  undiffiTcntiatwl  (I'pper  C'retiut'ous) 
is  loospiieil  !iii(l  stiickpiled  by  ripiii'r-lnillili)zi"r  at  left.  The  loosened 
material  i.x  loaded  liy  skiplnader  (ri^'lil)  on  trueks  for  transport 
to  Tillot.son  Kefraetories  t'onipany  in  Corona.  This  is  the  typical 
method  employeil  in  mining  day  shale  deposits  in  the  Corona  area. 
t)l>.servi'r  faces  northeast. 

FreiiiOiy  placer  was  located  by  J.  A.  Carniile  in  1948. 
Ill  the  early  1950 's  the  Susie  claim  was  operated  by 
Earl  M.  McCliiitoek  who  fiiriii.shed  some  clay  to  the 
Mission  Clay  Products  Corporation  at  Olive,  for  use  in 
the  iiianiifacture  of  sewer  pipe.  By  1955,  all  claims  had 
been  deeded  to  Mr.  Tillot.son,  who  since  about  1945  had 
continuously  produced  each  year  several  tens  of  thou- 
sands of  tons  of  red-burning  clay  and  clay  shale.  This 
has  been  used  as  a  constituent  in  the  manufacture  of 
common  clay  products  at  the  Tillotson  Refractories 
Company,  Corona  (see  herein).  The  clay  shale  is  locally 
termed  "  Wardlow  shale". 

The  Sky  Ranch  Clay  Company  deposits,  except  the 
Susie  claim  and  the  McClintock  pit.  are  mostly  in  clay 
shale  and  siltstone  of  Upper  Cretaceous  age  assigned  to 
the  Ladd  formation,  undifferentiated,  but  the  clay  shale 
on  the  Fire  Clay  group  belongs  to  the  Holz  shale  mem- 
ber of  the  Ladd  formation.  The  clay  shales,  which  contain 
hard,  irregular  limy  beds  and  concretions,  in  general 
strike  northwest,  dip  40°  to  80°  northeast  and  are  inter- 
calated with  sandy  conglomerate  and  ma.ssive  sandstone. 
The  principal  botly  of  clay  shale  currently  (1957)  being 
mined  crops  out  in  a  band  about  500  feet  wide  along 
the  north  side  of  Wardlow  Canyon  and  the  shale  can  be 
traced  northwestward  along  a  strike  length  of  1500  feet. 

The  area  is  traversed  by  several  northwest-  to  west- 
trending  faults  which,  on  the  Susie  claim,  have  caused 
a  wedge-shaped  block  of  typical  sedimentary  clays  and 
lignite  of  the  Paleocene  Silverado  formation  to  be  down- 
droppetl  between  two  topographically  higher  blocks 
whicli  contain  sandstone  and  conglomerate  of  the  Upper 
Cretaceous  Ladd  formation,  undifferentiated.  This  struc- 
ture might  also  be  interpreted  as  a  faulted  syneline  with 
Paleocene  roeks,  draped  in  part  unconformably  over 
Upper  Cretaceous  rocks.  The  Paleocene  clays  exposed  in 
the  Susie  pit  in  1957  included  red  and  yellow  mottled 
pisolitie  beds  1  to  2  feet  thick  but  exposed  only  for  a 
length  of  several  tens  of  feet  in  the  central  part  of  the 
pit,  and  a  sandy  white,  red,  greenish,  and  blue-gray  clay 
zone  5  to  10  feet  thick  traceable  for  about  150  feet  along 
a  shear  zone  on  the  soyth  side  of  the  Susie  pit.  The  .same 


FlGTRE  17.  Clay  shale  stockpile.  Sky  Ranch  Clay  Company 
mine,  west  pit.  Hipper-tmlldozer  (upper  left)  loosens  the  clay  shale 
and  pushes  t.he  loosened  material  to  the  stockpile  from  which  a 
skiploader   I  lower  ri^ht  )   loads  trucks.  Observer  faces  north. 

structure  extends  eastward  about  2,000  feet  to  the  Mc- 
Clintoek  pit  where  traces  of  clays  similar  to  those  in  the 
Susie  pit  are  exposed. 

Development  has  been  by  open  cuts  and  short  adits. 
By  1910  the  Susie  claim  had  been  explored  by  three 
cuts  and  four  short  adits.  Later  mining  on  this  claim 
was  by  open  cuts  which  were  active  during  the  early 
1950 's,  and  by  1957  the  pit  area  was  250  feet  wide  and 
350  feet  long.  The  Susie  pit  continues  to  be  intermittently 
active.  Development  on  the  Fire  Clay  group  included 
four  short  adits  and  seven  open  cuts  in  1910.  Later  min- 
ing was  from  a  small  quarry,  active  about  1950.  The 
McClintock  pit  has  been  explored  by  several  shallow 
pits  and  cuts.  The  foregoing  areas  were  all  idle  in  early 
1957. 

Mining  currently  (July  1957)  is  in  the  west  end  of 
the  Frenchy  placer  along  the  north  side  of  upper  Ward- 
low-  Canyon  and  adjoining  patented  ranch  land  to  the 
west  ill  the  SiXE^  sec.  5  (Sky  Ranch  clay  mine,  west 
pit).  Development  of  the  present  Sky  Ranch  clay  mine 
began  in  1951  when  Upper  Cretaceous  clay  shales  were 
stripped  by  bulldozers.  A  quarry  was  opened  on  the 
Frenchy  jjlacer  claim  (Sky  Ranch  clay  mine,  east  pit) 
about  2,000  feet  east  of  the  currently  (1957)  active  west 


Fk;i  KK  l.s.  I.oa<linf;  clay  shale.  Sky  Ranch  Clay  Company 
mine,  west  pit.  Typical  methoil  of  loading  day  shale  in  the  Corona 
area.  Observer  faces  northeast. 
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Figure  19.     Sky  Ranch  Clay  fompany  mine,  east  pit,  north  .<;i(le  of  Wardlow  Canyon.  Quarry  exposes  clay  shale  of  the  Ladd  formation, 
iindifferentiiited    (Upper  Cretaceons).  Typical   hrush   covered   terrain   of  the  Sky  Ranch  Clay  Company  mine  area.  Observer  faces  northeast. 


pit  and  along  the  north  side  of  Wardlow  Canyon.  The 
east  pit  furnished  from  10  to  20  thousand  tons  of  clay 
shale  each  year  for  several  .years,  but  has  been  inactive 
since  about  1956.  The  west  pit  (figure  16)  which  is  de- 
veloped in  an  Upper  Cretacous  clay  shale  zone  along 
the  north  side  of  Wardlow  Canyon,  is  about  500  feet 
wide,  the  loading  face  is  about  20  feet  high,  and  the 
shale  has  been  mined  to  depths  ranging  from  5  to  10 
feet  over  a  strike  length  of  about  1,500  feet.  Tliis  pit 
was  opened  early  in  1956,  and  in  1957  was  the  principal 
source  of  clay  shale  used  by  the  Tillotson  Refractories 
Companj',   Corona,   discussed   elsewhere   in   this   report. 

Paleocene  clays  appear  to  have  little  areal  extent  be- 
yond the  present  limits  of  the  Susie  and  McClintock 
(piarries  and  reserves  appear  to  be  small.  Large  areas  of 
Upper  Cretaceous  clay  shale  provide  many  hundreds  of 
thousands  of  tons  of  reserves  of  red-burning  clay  shale, 
but  probably  only  a  part  of  the  shale  will  prove  suitable 
as  a  constituent  for  the  manufacture  of  common  clay 
products  because  of  sandy  and  limy  zones  and  gypsum 
veinlets. 

Before  1956,  the  .shale  was  mined  with  a  combination 
Caterpillar-bulldozer-ripper  which  pushed  the  material 
into  small  wooden  or  steel  chute-bunkers  (figure  10)  for 
loading  into  small  trucks  for  trausi)ort  to  the  Tillotson 
Refractories  Company  in  Corona.  Since  early  1956,  min- 
ing has  been  with  a  Cateri)iliar  l)-4  combination  bull- 
dozer-ripper (figure  17)  which  lias  loosened  and  moved 
the  shale  to  a  stockpile.  Prom  here  a  caterpillar  No.  933 
Traxcavator  skip  loader  has  loaded  the  shale  on  a  4-yard 
dump  truck  (figure  18).  Two  men  do  the  mining,  one 
operates  the  bu]ldozer-ripi)er  and  the  other  loads  the 
dump  truck  and  hauls  the  sliale  to  Tillotson  Refractories 


Company.  Hard  limy  concretions  which  are  locally  inter- 
calated in  the  shale,  are  removed  by  hand  sorting  at  the 
mine. 

Thomas  Clay  Deposit,  East  Pit.  Location :  NW^  sec. 
33,  T.  3  S.,  r;  7  W.,  S.B.M.  (projected),  about  3  miles 
southwest  of  Corona,  along  the  east  side  of  the  major 
west  branch  of  Wardlow  Wash.  Ownership :  Charles  A. 
Thomas,  P.  ().  Box  518,  Corona,  California,  owns  this 
property  as  i)art  of  the  500-acre  La  Sierra  Stock  Ranch : 
apjiroximately  23  acres  are  leased  to  Gladding,  McBean 
and  Company,  2901  Los  Feliz  Boulevard,  Los  Angeles 
39,  California,  who  have  sublet  mining  rights  to  the  east 
pit  area  to  Joe  Deleo,  Jr.,  clay  supplier  and  mining  con- 
tractor, 1233  Garretson,  Corona,  as  operator. 

In  1951  Joe  Deleo,  Jr.,  began  prospecting  activities 
which  led  to  the  discovery  of  the  clay  deposit  on  the 
Thomas  projierty.  The  clay-bearing  area  subsequently 
was  leased  to  (iladding,  McBean  and  Company  and  Mr. 
Deleo  began  mining  clay  as  a  sublessee  during  1953.  A 
small  production  of  only  a  few  thousand  tons  each  year 
has  been  nuiintained  with  .some  increase  in  production 
during  1956.  Mr.  Deleo  supplies  red-burning  clay  shale 
to  several  manufacturers  of  common  clay  products  in 
the  Metro]>(}litan  Los  Angeles  area.  These  manufacturers 
include  the  Atlas  Sewer  Pipe  Company,  Whittier,  and 
the  Jordan  Tile  Manufacturing  Company,  Corona. 

The  red-burning  clay  shale  is  obtained  from  a  fissile 
imirine  claystone  of  the  Paleocene  Silverado  formation. 
The  claystone  is  buff  to  light  gray  in  color  and  contains 
hard,  limy  conci'etionary  zones.  The  claystone  has  an 
average  strike  of  about  N.  70°  W.  and  dips  vertically  or 
steeply  eastward.  The  clay  zone  being  explored,  includ- 
ing  the  adjoining   west   pit,   has  an   exposed   width   of 
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nearly  500  feet  and  an  exposed  strike  len<;tli  of  about 
l.UOO  feet.  It  is  enclosed  by,  and  may  grade  both  later- 
ally and  along  the  flanks  into,  sandstone  and  cobble  con- 
glomerate. 

Development  consists  of  bulldozer  cuts  and  benches, 
that  have  formed  a  sl(ii)ing  (Hiarry  face  about  200  feet 
liigli  and  as  nnieli  as  ."{(H)  feet  wide.  The  elay  shale  is 
stripped  and  mined  intermittently  by  means  of  a  combi- 
nation tractor  buUdozcr-riiiiier  which  stockpiles  loose 
material  at  the  foot  of  the  face.  There  a  vertical  face  50 
feet  high  is  being  cut  (figure  20)  where  the  elay  is  loaded 
by  a  11  cubic  yard  Lorain  power  shovel  into  12-yard 
semitrailer  dum])  trucks  for  transport  to  the  .several 
manufacturers.  Irregularly  distributed  limy  concretions 
are  removed  at  tlie  mine  by  liiind  sorting. 


FiiiiRK  20.  Thomas  ola.v  deposit,  east  pit  (operated  l).v  Joe 
Deleo,  .Ir. ).  Fissile  claystone  of  the  Silverado  formation  (Paleo- 
ceiie )  is  mined  by  a  ripper-bulldozer  which  piles  loosened  material 
from  hill  above  at  toot  of  sloping  quarrj-  face.  Loosened  material 
is  loaded  by  the  IJ  cubic  yard  power  shovel  into  dump  trucks  for 
transport  to  several  manufacturers  of  oommon  clay  products.  Ob- 
.server  faces  southeast. 

Thomas  Clay  Deposit,  West  Pit.  Location:  NW^  sec. 
33.  T.  3  S.,  R.  7  W.,  S.B.M.  (projected),  about  3  miles 
southwest  of  Corona,  along  the  west  side  of  the  major 
west  branch  of  "Wardlow  "Wash.  Ownership :  Charles  A. 
Thomas,  P.  O.  Box  518,  Corona,  California,  owns  this 
property  as  part  of  the  500-acre  La  Sierra  Stock  Ranch; 
approximately  23  acres  are  leased  to  Gladding,  McBean 
and  Company,  2901  Los  Feliz  Boulevard,  Los  Angeles 
39,  California.  Mining  rights  to  part  of  the  property  are 
sublet  to  Joe  Deleo,  Jr.,  Corona,  who  operates  the  ad- 
joining east  pit,  across  the  canyon. 

Gladding,  McBean  and  Companj^  began  development 
of  this  property  in  1954.  Extensive  sampling,  including 
core  drilling  of  the  clay  shale,  was  done  during  1955. 
The  drilling  is  reported  to  have  indicated  several  mil- 
lion tons  of  reserves.  This  material  would  probably  be 
suitable  as  a  constituent  for  red-burning  common  clay 
products.  The  production  consists  of  a  few  hundred  tons 
utilized  for  plant  tests,  and  in  October  1956  several 
thousand  tons  of  clay  shale  remained  stockpiled  in  the 
canyon  between  the  west  and  east  pits. 


The  deposit  is  on  strike  with  the  east  pit  across  the 
canyon  and  is  an  extension  of  the  same  deposit.  Excel- 
lent Paleocene  marine  fossils  have  been  found  (locality 
29,  pi.  1)  in  the  west  pit.  Here  sufficient  cuts  have  been 
made  to  show  that  the  nearly  vertical  clay  shale  and  silt- 
stone  contain  intercalated  cobble  conglomerate  and  saiul- 
stone.  These  appear  to  lens  out  abruptly  both  along  the 
strike  and  from  side  to  side.  The  workings  expose  a  thick- 
ness of  about  400  feet  of  continuous  clay  shale. 

The  property  is  developed  by  open  cuts  and  benches 
on  several  levels.  Mining  has  been  done  with  bulldozer 
and  rij)per.  Intermittent  development  work  is  continuing. 

Tillotson  Refractories  Company  *.  Location:  1150 
West  6th  Street  (State  Highway  71),  Corona,  SW  i  sec. 
26,  T.  3  S.,  R.  7  W.,  S.B.M.  (projected),  in  Corona  North 
quadrangle.  Ownership :  Tillotson  Refractories  Com- 
pany, 1150  West  6th  Street,  Corona.  Clifford  Tillotson 
owns  and  manages  the  operation  and  Gerritt  Poelstra  is 
superintendent. 

Tillotson  Refractories  Company  began  operations  in 
1941  with  the  manufacture  of  insulating  fire  brick  from 
clay  purchased  from  the  Albcrhill  Coal  and  Clay  Com- 
pany. In  1945,  Mr.  Tillotson  began  utilizing  clay  shales, 
from  his  Sky  Ranch  clay  mine,  in  the  manufacture  of 
vitrified  clay  sewer  pipe.  Since  then  this  has  been  the 
only  product  manufactured. 

Raw  materials  used  include  (1)  Upper  Cretaceous 
clay  shale  (locally  designated  "Wardlow  shale")  from 
the  Sky  Ranch  Clay  Company  (already  described  in  this 
report)  ;  (2)  red  mottled  clay  of  the  Paleocene  Silverado 
formation  and  mined  at  the  Harrington  clay  pit  9  miles 
distant  to  the  southeast  on  the  east  side  of  Temescal 
Wa.sh  and  north  of  Dawson  Canyon,  and  (3)  "ball 
clay"  (a  plastic,  refractory,  sedimentary  clay  which  is 
principally  kaolinite  and  other  aluminum  silicates)  of 
the  Paleocene  Silverado  formation  supplied  by  the  Elsi- 
nore  Clay  Company  from  pits  2  miles  north  of  Elsinore 
on  State  Highway  74. 

Hi  this  modern  plant  (figure  21)  the  raw  mix  is  made 
from  a  mixture  of  about  65  percent  clay  shale,  20  per- 
cent red  mottled  clay,  and  15  percent  "ball  clay". 
Sewer  pipe  is  formed  by  a  combination  pug  mill,  de- 
airing  and  extruding  machine.  The  pipe  is  then  glazed 
and  placed  in  drying  rooms  where  it  is  dried  by  gas 
heat.  From  the  drying  rooms  the  pipe  goes  to  "bee  hive" 
periodic  kilns  for  setting  and  burning,  the  final  step  in 
the  process.  The  plant  has  been  in  continuous  operation 
since  1941  and  has  grown  steadily.  There  are  now  (1957) 
about  100  employees. 

Vitrified  sewer  pipe  is  made  in  4-,  6-,  and  8-inch  sizes 
and  is  mostly  sold  locally,  but  also  reaches  market  areas 
as  far  distant  as  San  Diego  and  Arizona. 

Coal 

Small  quantities  of  lignitic  coal  are  reported  to  have 
been  mined  near  the  mouths  of  Eagle  and  Main  Street 
(Gypsum)  Canyons,  from  a  small  canyon  east  of  Joseph 
Canyon,  and  from  the  vicinity  of  the  McKnight  clay 
mine  between  Ilagador  and  Mabey  Canyons.  Consider- 
able carbonaceous  material  is  scattered  irregularly 
through  nonmarine  sandstones  and  soft  clay  shales,  gyp- 

•  Acquired  by  Pacific  Clay  Products,  1255  West  Fourth  Street,  Los 
Angeles,  California,  on  September  1,  1957.  Operation  continued  with- 
out immediate  major  changes  as  Pa'-'fic  Clay  Products  Corona  PlanL 
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Figure  21.  Clay  pipe  mnmifacturing  plant  of  Tillotson  Refraotmips  Conipaii.v,  Corona.  Raw  materi.il  is  jiround,  piigged  and  extruded 
to  form  clay  pipe  in  buildinf;  in  background.  Also  in  this  building  the  pipe  is  glazed  and  dried  by  gas  heat.  The  pipe  then  goes  to  periodic 
"beehive"  kilns  (center)  for  tiring.  Finished  pipe  is  stored  in  yard  (right  foreground)  to  await  truck  shipment  to  users.  Observer  faces 
southwest. 


siferous  in  places,  of  the  Paleoeene  .Silverado  forniatioii. 
Where  mined,  the  coal  is  in  small  lenses  or  pockets 
closely  associated  with  the  economic  clay  zones  of  the 
Silverado  formation. 

Goodyear  (1888,  p.  505)  described  an  active  coal  pros- 
pect about  4  miles  southwest  of  Corona  which  may  have 
been  on  or  near  the  area  of  the  McKnight  clay  mine 
where  coal  seams  are  still  exposed  in  the  old  workings. 
He  reported  that  a  bed  of  soft  coal,  ranging  from  3 
inches  to  4  feet  in  thickness  and  very  irregular  in  (|ual- 
ity,  was  exposed  by  an  adit  60  feet  in  length  from  which 
a  winze  had  been  sunk  about  170  feet  deep. 

Later,  Tucker  (1921,  p.  325)  reported  the  existence  of 
a  coal  seam  4  feet  wide  on  the  Iloag  Ranch  in  the  vicin- 
ity of  Joseph  Canyon.  Minor  amounts  of  coal,  not  being 
utilized,  are  presently  exposeil  in  the  active  open  pit 
workings  of  the  Sky  Ranch  Clay  Company  mine  (Susie 
claim)  just  nortli  of  Mabey  Canyon.  Recent  (1956) 
drilling  in  lower  Bedford  Canyon  near  Highway  71  is 
reported  to  have  encountered  a  lignitic  coal  zone  12  feet 
in  thickness. 

Production  of  coal  in  the  Corona  district  has  evidently 
been  minor  and  was  probably  only  for  local  use.  All 
properties  are  idle  at  present  tmd  have  been  so  for  many 

years. 

Dumortlerite 

Dnmortierite  is  of  value  because  of  its  excellent  re- 
fractory (|ualities.  According  to  Pampeyan  (1952,  pp. 
58,  56,  57,  70)  there  are  several  occurrences  of  nuisco- 
vite-duniortierite-tournialine-(|uartz  veins  in  coarse- 
grained phases  of  the  Cajalco  quartz  monzonite  near 
Temcscal  Wash.  These  occurrences  were  first  described 
by  Murphy  (1930,  pp.  79-80)  and  later  mentioned  by 
Larsen  (1948,  p.  106),  The  bcst-defiiunl  vein  lies  in  the 
NEi  sec.  5,  T.  4  S.,  R.  6  W.,  S.B.M.,  near  the  railroad 
trestle.  Another  vein  occurs  in  tlu'  NW]  sec.  33,  T.  3  S., 
R.  6  W.,  S.B.M.,  south  of  Honu-  Cardens.  In  a  third 
area,  on  the  west  side  of  Temcscal  Wash  in  the  NWVi 
sec.  9,  T.  4  S.,  R.  6  W.,  S.B.M.  (projected),  dnmortierite 
is  dis.seminated  througli  the  quartz  of  the  country  rock. 


Pampej-an  (1952,  p.  53)  estimated  that  none  of  these 
occurrences  contained  more  than  2  percent  of  dnmortier- 
ite. However,  he  described  two  richer  occurrences  east  of 
the  Temescal  Wash  area,  one  about  one  mile  northwest 
of  Cajalco  Hill,  the  other  about  IJ  miles  northeast  of 
Cajalco  Hill  just  northwest  of  the  Cajalco  spillway 
near  the  N^  cor.  sec.  1,  T.  4  S.,  R.  6  W.,  S.B.M.  These 
localities  are  on  the  Lake  Mathews  tiuadrangle.  The 
locality  northwest  of  Cajalco  Hill  is  about  3  by  75  feet 
in  plan  and  contains  an  average  of  about  20  percent 
diniiortierite  by  volume. 

Gypsum  (Gypsite) 

Gypsite,  an  earthy  mixture  of  very  small  gypsum 
(CaSOj -21100)  crystals  with  clay  and  sand  or  other 
iminirities,  has  been  mined  in  an  area  that  lies  along 
the  northeast  flank  of  the  Santa  Ana  Mountains  and  is 
about  4  miles  south  and  southwest  of  the  center  of 
Corona.  There  a  narrow,  irregular  belt,  averaging 
about  500  feet  in  width  but  as  much  as  3000  feet  wide 
containing  rather  low-grade  gypsite,  extends  for  about 
3^  miles  in  a  northwesterly  direction  between  Joseph 
and  Tin  Mine  Canyons.  Although  the  gypsum  content  is 
only  between  20  and  30  percent,  the  material  carries 
enough  iron  and  lime  to  make  it  of  value  as  a  soil  con- 
ditioner (Ver  Planck,  1952,  p.  58). 

During  the  first  third  of  the  twentieth  century  a  con- 
siderable tonnage  of  this  material  was  mined  and  mostly 
used  locally  as  an  agricultural  mineral  by  orchardists  of 
the  district,  several  of  whom  had  their  own  deposits. 
Mining  ha.i  been  carried  on  in  Hagador  Canyon,  Main 
Street  (Gypsum)  Canyon  and  Eagle  Canyon  and  here 
and  there  from  the  intervening  ridges.  Gypsum  was 
mined,  ground,  and  shipped  from  the  Corona  area  as 
early  as  1900,  but  most  of  the  mining  took  place  from 
1909  to  1919  and  from  1924  to  1934;  there  have  been  no 
shipments  since  that  tinu^  although  small  amounts  of 
material  nuiy  have  been  sporadically  mined  for  local  use. 
During  the  period  1943-53  there  was  a  minor  renewal 
of  activitv.  Several  claims  were  taken  by  location  and 
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both  tlie  Eajrle  C'ain-on  (Fra/.cr)  and  Ilafiador  Canyon 
deposits  were  taken  niuler  lease  by  several  operators. 
Apparently  little  material  was  niiiieil  and  in  1956  all  of 
the  properties  were  idle. 

Aceording:  to  Ver  Planek  (1952,  p.  58)  those  who 
have  reported'  production  of  pypsite  inchide  the  Soil 
Tone  Company  and  E.  K.  E.  Xonliof  from  Hajrador  Can- 
yon; CJ.  AV.  Lord  from  (Jyiisnm  (Main  Street)  Canyon; 
and  the  Aniestoy  Mineral  Fertilizer  Company.  Natural 
Fertilizer  Company,  and  Mineral  Fertilizer  Company 
from  Ea-rle  Canyon.  These  operations  are  indicated  to 
have  had  production  of  less  than  lO.OOO  tons  each.  Early 
producers  from  unrecorded  localities  include  El  Cerrito 
Ranch.  \V.  II.  Jameson  Comjiany,  and  W.  C.  Harth  (Mer- 
rill, 1919,  p.  579).  The  latest  "])roduction  was  in  1944 
wiien  Dr.  Leon  X.  Katz,  San  Fernando,  mined  about 
1.0(10  tons  from  the  Frazer  de]iosit  in  Eafrle  Canyon.  The 
material  was  not  sold,  but  used  oidy  for  testiu":  and  e.\- 
perimental  purposes  (personal  communication.  Dr.  Leon 
X.  Katz,  Dee.  16,  1956). 

The  host  roek  in  the  commercial  gypsite  belt,  which  is 
adjacent  to  the  Elsinore  fault  zone,  is  a  mass  of  dark 
jrreenish-^'ray  hornblende  andesite  and  dacite  por]ihyries 
of  the  Jurassic  (  .')  Santiajro  Peak  volcanics,  which  have 
been  mildly  metamorphosed.  In  places  the  volcanic  rocks 
are  hard  and  have  been  cut  by  shear  planes  that  strike 
northeast  to  northwest  and  dip  steeply  northwest  or 
northeast,  or  are  vertical,  giving  a  blocky  appearance. 
Elsewhere  the  volcanic  rocks  are  soft  and  much  weath- 
ered, but  with  relic  shear  planes.  Along  the  shear  planes 
are  zones  of  hydrothermal  alteration  where  the  por- 
phyries have  been  kaolinized  and  stained  with  limonite. 
Some  fractures  are  filled  with  calcite  and  the  volcanic 
rocks  are  pyrite-beariug.  Closelj-  spaced  veinlets  of  fi- 
brous gypsum  cut  the  hydrothermally  altered  rock  in 
all  directions.  Probably  both  the  gypsum-bearing  altered 
rock   (gypsite)   and  the  gypsum  veinlets  were  mined. 

Gypsite  beds  also  occur  locally  in  Up])er  Cretaceous 
and  Paleocene  clay  shales  which  contain  thin  veinlets  of 
gypsum  along  fractures  and  bedding  planes.  Calcium 
sulfate-bearing  ground  water  being  drawn  upward  by 
capillary  action  has  deposited  these  small  gypsum  crys- 
tals. The  gypsite  beds  in  Cretaceous  and  Paleocene  sedi- 
mentary rocks  have  not  been  mined  and  are  believed  to 
be  too  small  for  commercial  development. 

Tlie  commercial  production  of  gypsite  in  the  Corona 
area  is  hindered  by  several  factors.  For  agricultural  use, 
the  only  possible  current  economic  outlet  for  this  ma- 
terial, gypsite  must  generally  contain  more  than  50  per- 
cent gypsum  although  grades  as  low  as  -iO  percent  are 
sometimes  used  under  special  conditions.  Even  so,  the 
Corona  deposits  would  require  beneficiation.  The  com- 
mercial producer  also  must  comply  with  the  State  De- 
partment of  Agriculture  regulations  which  require 
among  other  things  that  each  lot  or  bag  of  gypsum  must 
bear  a  tag  stating  the  percentage  of  gypsum  which  can- 
not be  more  than  5  percent  lower  than  the  guarantee.  In 
the  Corona  deposits,  it  would  seemingly  be  difficult  to 
maintain  the  purity  of  the  product  within  the  5  percent 
limit,  unless  the  producer  used  a  very  low  figure.  Fi- 
nally, the  grade  and  size  of  the  Corona  deposits  do  not 
appear  to  warrant  the  re(}uired  investment  in  mining 
and  milling  eciuipment. 

Small-scale  development  of  some  of  tlie  Corona  gyp- 


site deposits  for  local  agricultural  use  might  be  pos- 
sible. This  would  be  ])artic"ularly  true  if  mine  run  ma- 
terial would  be  of  special  benefit  to  local  citrus  groves. 
However,  even  though  the  deposits  are  close  to  the  citrus 
area,  the  cost  of  mining  and  handling  might  rule  out 
such  development  in  favor  of  commercial  products  which 
are  both  fertilizers  and  soil  conditioners. 

Eaqle  Canyon  (Frazer)  Giipsum  Deposit.  Location: 
Lots  1  and  2,  SWi  sec.  18;  X^XW^  sec.  24,  T.  4  S.,  R.  7 
W.,  S.B.M.,  along  both  sides  of  the  mouth  of  Eagle  Can- 
yon, about  4  miles  south  of  Corona.  Ownership:  T.  A. 
and  F.  M.  Frazer,  718  Howard  Street,  Corona,  California 
own  three  unpatented  placer  claims:  Eagle  Group, 
Eagle  Group  Xo.  2  and  Eagle  Group  Xo.  3,  totaling 
about  150  acres. 

In  1913  the  Eagle  Canyon  deposit  was  mined  for 
agricultural  gypsum  by  the  Amestoy  Jlineral  Fertilizer 
Company  which  became  the  Xatural  Fertilizer  Company 
in  1914  and  contiTuied  the  operation  during  1914-15. 
After  1915,  the  company  became  the  Mineral  Fertilizer 
Company  and  operated  in  1916  and  1917.  The  property 
apparently  was  then  idle  for  several  years.  T.  A.  Frazer 
located  some  of  the  present  claims  in  1924  and  others 
in  1939.  but  evidently  did  only  discovery  and  assess- 
ment work.  Dr.  Leon  X.  Katz,  9837  Foothill  Boulevard, 
San  Fernando,  California,  held  the  property  under  lease 
in  1943-44  and  T.  A.  Frazer  located  still  another  claim 
in  1953.  The  recorded  production  of  gypsite  from  this 
deposit  is  -small.  Only  during  the  years  1913-17  was  the 
mined  material  marketed.  During'  1943-44  Dr.  Katz 
mined  a  total  of  about  1,000  tons  of  gypsite  from  both 
sides  of  Eagle  Canyon.  This  material  was  not  sold,  but 
was  used  only  for  testing  and  experimental  ])urposes. 
There  has  been  no  production  since  1944. 

The  gypsite  occurs  as  a  network  of  narrow,  closely 
spaced,  satin  spar  veinlets  in  zones  of  hydrothermally 
altered  dacites  and  andesites  of  the  Jurassic  (?)  San- 
tiago Peak  volcanics.  The  gypsiferous  zones  strike  about 
N.  70°  W.  and  lie  along  or  near  the  Elsinore  fault  zone. 
An  efflorescent  deposit  of  yellowish-white  aluminum  sul- 
phate occurs  with  the  gypsum  exposed  in  an  open  cut 
on  the  west  side  of  Eagle  Canyon.  Minor  amounts  of 
gypsum  are  also  present  in  clay  shales  of  the  Paleocene 
Silverado  formation  which  rest  in  fault  contact  on  the 
volcanic  rocks.  The  mining  apparently  has  been  confined 
to  the  altered  volcanic  rocks,  although  the  Silverado 
sedimentary  rocks  have  been  prospected.  The  gypsite- 
bearing  belt,  whicli  is  as  much  as  500  feet  wide,  occurs 
on  both  sides  of  Eagle  Canyon  and  crops  out  sporadic- 
ally for  a  lateral  distance  of  nearly  1,500  feet  across  the 
ridge  to  the  next  small  canyon  to  the  west  (Manning 
Canyon).  Tucker  and  Sampson  (1945,  p.  168)  report 
the  gypsum  content  ranges  from  15  to  25  percent,  and 
is  associated  with  iron  and  lime.  However,  most  of  the 
material  has  a  gypsum  content  of  only  about  15  percent 
(personal  conununication.  Dr.  Leon  Katz,  Dec.  1956). 
Analysis  of  a  composite  sample  taken  by  Dr.  Katz,  made 
by  Ed  Eisenhauer,  Jr.,  Los  Angeles,  1944  (see  page  84). 

Development  consists  of  short  adits,  shallow  open  cuts, 
and  prospect  pits.  On  the  west  side  of  Eagle  Canyon  an 
adit  is  driven  west  80  feet;  about  200  feet  south  of  this 
adit  there  is  an  open  cut  70  feet  in  length ;  on  the  west 
side  of  Manning  Canyon  an  adit  has  been  driven  west 
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Analysis  of  gypsite  from  Eagle  Canyon  Ownership :  W.  R.  and  Virginia  Adams,  301  Fruit  Street, 

Percent  Santa  Ana,  California,  ow'n  two  unpatented  placer  claims 

Calcium  oxide   (CaO) 6.42  located  in  1952:  Farmer's  Friend  Nos.  1  and  2.  In  1956 

Magnesium  o.xide   (MgO) -09  Orrin  M.  Pierce,  1607  North  Flower  Street,  Santa  Ana 

Ferric  oxide   (FeoO;,) 3.69  located  two  placer  claims.  Alpha  and  Omega  in  sees.  9, 

Aluminum  oxide^iAlaOs) ^^i^  10,   15,  16;  and  A.   F.  Bullard  and  William  Redding, 

Potal"iunroxide    (K;6r::::::":i":i^                                -le  lOOS  south  Pacific  Avenue,  San  Pedro  also  located  two 

Sulphuric  anhydride  "(SO3) 8.40  placer  claims.  Red  Bull  No.  2  (S|SWi  sec.  10)  and  Red 

Phosphoric  anhydride    (P2O5), -21  Bull  No.  3  (NiNW^  see.  15). 

Silica    (Si02)    — ---7; -,04  The  earliest  recorded  operation  in  the  vicinity  of  Hag- 

c^mbLedwitef  __:::::::::::::::::::::::::::::::  ^^  ador  canyon  was  in  1910  when  275  tons  of  gypsite  are 

Equivalent  to  calcium  sulphate  reported  to  have  been  mined  and  shipped  to  citrus  groves 

(CaSO.-HiO)    (calculated)    l*''-22  near  Corona  for  use  as  a  soil  conditioner   (Tucker  and 

,„„  „        ,rr,     ,            10                ^n^'         ■icQ\    rru„  ^„^+  Sampson  1945,  p.  169).  According  to  Merrill   (1919,  p. 

100  fee     (Tucker  and  Sampson  194o    P-  168).  The  mos  ,.^1  ^^^^^   ^^;  ^^^^^J                ^           ^^^^   ^^^^ 

recent  development  was  done  in  1943.4-4  along  the  east  ^-^.^  ^^,  i„  1915.16  ,vhen  the  Soil  Tone  Company, 

side  of  Eagle  Canyon  and  consisted  of  an  adit  driven  ^^                           ^  considerable  tonnage  from  this  area, 

.southeast  20  feet  and  an  open  cu    6(^  feet  in  length  and  ^^^  propertv  was  owned  by  the  Amestoy  Estate 

15  feet  in  depth.  At  this  time  the  lessee  also  installed  ^^,j^^  ^^^^J  ^^^^  -^    ^    ^^           ^^^^^,^^^  ^^^^^^  jg24  to 

a  smal   crushing  plant  on  the  east  side  ot  Eagle  Canyon.  ^^^^^  ^^^^  property  was  operated  bv  Nonhof  and  G. 

The  plant  consisted  of  a  Williams  hammer  mill,  with  ^    preeman   in    1934    During  the   1930 's   Nonhof   and 

bucket  elevator  to  a  10-ton  storage  bin    Gypsite  mined  Freeman  located  eight  placer  claims  known  as  the  White 

from  the  open  cut  was  delivered  by  truck  to  the  crusher.  q    ,^,,,,,      .oi,p  in  sees.  9,  10,  and  16,  T.  4  S.,  R.  7  W., 

Operations   were   suspended    in    194o    because    of    high  ^^^^^    ^j^^  ^^^.^^^^  ^^         Hagador  Canyon  were  finally 

moisture  content.  Experiments  with  a  dryer  proved  un-  abandoned  and  in  1943  J.  C.  Middlesworth  and  C.  E. 

satisfactory  and  tlie  lease  was  terminated.  The  mill  was  McCorkill,  Corona,  relocated  the  deposit  as  Big  Chief 

removed  in  the  early  19o0  s.  j^^^    j  ^^^^^  2,  Amador,  and  Morning  Star  Nos.  1  and  2 

Hagador  Canyon  Gypsum  Deposit.     Location :  NWi  placer  claims.  In  1945  C.  E.  McCorkill  located  the  Valley 

sec.  15;  S|SWi  sec.  10;  NEi  sec.  16,  T.  4  S.,  R.  7  W.,  View  placer.  Victor  Mishelle,  Malibu  Beach,  held  the 

S.B.M.,  along  Hagador  Canyon  and  the  ridges  on  both  property  under  lease  in  1945  and  later  acquired   part 

sides  of  the  canyon,  about  4  miles  southwest  of  Corona.  of  the  claims  by  quit  claim  deed.  Some  of  these  claims 


Figure  22.  White  Oypsum  group  depo.sif.  south  side  of  Tin  Mine  Canyon.  Small  amounts 
of  gypsite  were  mined  ahout  1!I2.'5  from  open  cuts  (light  colored  area  in  ravine,  middle  distance). 
Area  is  underlain  by  hydrothermally  altered  volcanic  rock  (Jurassic  ?  Santiago  Peak  volcanics) 
that  contains  veinlets  of  satin  spar  and  gypsite.  Dense  brush  cover  is  typical  of  the  Corona 
gypsum-bearing  area.  Observer  faces  south. 
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api)arciifly    have    been    abaiulonod,    in    part,    ami    were  1027-34.  Material  from  the  open  cut  on  the  west  side  of 

partly    relocated   by    the    present    owners   between    1952  Ila-iador  Canyon  was  delivered  by  a  jif;  baek  train,  1,800 

and  l!ir)().  This  jiroperty  probably  has  been  the  prineipal  feet  in  Iciifrth,  to  a  erusliintf  and  screening  plant  in  the 

source  of  agricultural  gypsite  in  the  Corona  area.  The  canyon.  This  plant  had  a  reported  capacity  of  40  tons 

oiitjiiit  was  sold  as  a  soil  conditioner  to  citrus  growers  per  day.  Collapsed  remains  of  the  tram  line  and  plant 

in  southwestern  Kiverside  County.  remained  on  the  property  in  1956. 

The  deposit  was  mined  in  1!)15,  191(),  1924,  and  1926-  The  open  cuts  and  trenches  are  now  caved  and  the 

34;  no  iiroduction   has  been  re|)ortcd  since   19;}4.   Since  principal  adits  arc  made  inaccessible  by  standing  water 

1934  only  discovery  work,  saini>liiig,  experimenting  witli  and  caving.  All  of  the  claims  are  overgrown  with  brush 

the  material  as  a  soil  conditioner,  and  annual  assessment  so    that    the    gypsite-bcariiig    zones    are    very    poorly 

work  has  been  done.  exposed. 

The  gypsum  occm-s  in  hydrothermally  altered  meta-  ^^-^    g^^^^^    (Gypsum)    Canyon    Gypsum    Deposit. 

volcanic  rocks  of  the  Jurassic    ( ?)   Santiago  Peak  vol-  Location :  S.^NK  1  se'.-.  15;  NiS.l  sec.  14.  T.  4  S.,  R.  7  W., 

caiiics,  and  IS  similar  to  the  Eagle  Canyon  deposit  which  g  g  j^j    .,,^^„;^  ^  .^j,,.^  ^,,„,,^  -^  -^^^^^^^  .^^         ^^.^-^^  ^^^.^^^ 

IS  described  elsewhere  in  this  report.  The  gyi.sun.-bear-  ((jj.,,,,,,,,)    Caiivon   and    adjoining   ridges.    Ownership: 

iiig  zone  .strikes  m.rthwcstward  and  lies  along  the  south-  ^^^  Josephine  Middlesworth,  847  W.  9th  Street,  Corona, 

west  side  ot  the  Els.i.ore  faul    in  rugg...l    brush-c-overed  California,. owns  one  unpatented  placer  claim  (Morning 

roothuis  ot   the  Santa  Ana  Mountains.  AOiig  Hagatlor  q(.„„\  ;„  4.1,,  yivr-i  ,        ir    irn      1  m    nu  ™    •  *     1 

,,  .,  ,        .  .       ,      ^    o  on/i    £    i.  Star)  111  the  Sii.\hi  sec.  15.  Flovd  N.  Champion,  et  al., 

Canvoii    the   gvpsiim-bearing   zone   is   about   3,000    feet  oo-icv     \ .,  i,  T..    i^t.     *    i^       o       u   1    /^>  il-       • 

. ,  •    ,    ^  ,     f ,■  '        ,.        ^  "^  ^       ,      ^  1  rnr.  n    i.  ■Jolb  h.  Anaheim  Street,  Long  Beach  4,  Calitornia,  own 

wide,  but  to  the  northwest  narrows  to  about  1,500  feet  «,. ,.   .,,    ,  ,  .  ,   .      ^,,,     •.   1  ^.  1  r\ 

.,            .1-1       .•  m-     Af       ri                  1          -i.  tive  unpatented  i)lacer  claims  ((  apitol  Dome  1-5)  cover- 
on  the  south  side  ot   Tin  Mine  Canvon,  where  it  appar-  •  ,„  „u '„,  7-  ...       •     .1     x-it'i^'it'i  i  i    rp    •  o     o    '- 

»,      ,        •      ,        m     ,  1   c      '  /ini-  i^n\  nigabout  I.)  acres  in  the  N  \\  ISLl  sec.  14,  T.  4  S.,  K.  1 

ently  terminates.   Tucker  and  Sampson    (194.1,  p.   169)  -^y    j^  «  lyi 

report   the  gvpsite   beds  are  about   200  to   300   feet   in  rri,\  at  ,-..  u*      ^  f  1         •.        1    1 1 

■  ,,,         1     1      4   r~-n  c    -,   •      1       ii  ^1      -T)-     r.i  •  i-  1  lie  Mam  Street  Canvon  gvpsum  deposit  probablv  was 

width   and   about    /.)()   teet   in   length  on   the   Hig   Chiei  n     .  1     i  u     *u     u*       i      1   lt     *•]■  ■        //  "1 

,   •  111-        .   •  1    TT        1      /T  •  in        1  nrst  worked  by  the  Standard  Fertilizing  Companv  who 

claims  winch  lie  astride  llagador  Canvoii  in  sees.  10  and  .„•      i  0-0  *  r  •      mm         1     u      J  tti'n  j. 

,,.,,.,,  ■     ■      1  •  li-     /^n  •  <•  XT     o  mined  2;iO  tons  of  gvpsum  in  1901  and  about  150  tons 

1(),  but  the  iiriiiciiwil  cxpo.sure  is  on  Big  (  hiet  No.  2,  on  i  ,+•  .      ^u  *    1  ^      iii    i  inn^  oocn     r^  i\r 

,.  t     -1       c*  /->     ti      ir       ■       c-i       XT  betore   that   date    (Aiibiirv,    1906,   p.   286).    George    \V. 

the  west  side  ot  the  canvon.  On  the  Morning  Star  Nos.  t  >    i         .111*1  .      •    \Y\,m^        i  *    1    •* 

1  „    10     I  •  I,  ■  ■     *i     -D-     rn  ■  c    ^   ■  *!  *i       i.  liOrd  controlled  the  propcrtv  in   1906  and  operated   it 

1  and  2  which  join  the  Big  Chief  claims  on  the  southeast  •   ♦     .   •♦.     *i  in        1     i'  mnr.  *     -ini- 

]  ,.       ,         A  .     ■  T     e  ij        jr.  mi  interniitteiitlv  and  on  a  small  scale  from  1906  to  191/. 

and  lie  along  the  east  side  01  Hagador  Canyon,  Tucker  n    w    1.1..        "     1  .         ■     imc        1         *•         1 

,  Q  "^   /ini-         M-c\  \  c    1  '"•  R-  !■' rccinan  became  a  iiartner  111  1915  and  continued 

and  Sampson  (194o,  p.  166)  report  an  exposure  of  clav  j„  „..,..,+     ^u .  ,1  ..      *        .1    mo-     t    n    tm- 1  n  ti, 

,,^     ,,,',.        ,      1       •  1     1  1  ^  *i  ■.  to  operate  the  deposit   until   193/.  J.   C.   Middlesworth 

probablv  altered  volcanic  rock  along  a  sliear  zone)  that  1,  „/„,i   xi,     t,»       •        o*         1   ■         u      *   m  i  <         11  1 

*   •       o-  .0-  *  m.  •  ,        ■  located  the  Morning  Star  claim  about  1944  and  leased 

contains  io  to  .1/  percent  gvpsum.  This  g\psum-bearing  .-*  *     ta.,    t  t-  T     o        in  i      r<  i-c       •      i? 

^„.,     •      V      ,   ,,nn  *•    .        Til  -an  f    \  i  ,\     *i,  '*  *"  I^' •   f-'PO"   i^-^tz.  Sail  Fernando,   California,  for  a 

zone  IS  about  6()()  teet  wide  and  l.aOO  feet  long.  On  the  ,i,„„*  „„..;    i    t.,   mi.-  *i       1         •*  1         j   *    \t-  * 

.        ,        1   .         II-  *.        *    r  .1     TT    /.I  ^  J.    1   •  short  period.  In  194;j  the  deposit  was  leased  to  Victor 

Amador  claim,  which  is  southwest  of  the  Big  C  hief  claims  m^\,e\\e,  Malibu  Beach,  California,  and  since  that  time 

and  lies  along  the  we.st  branch  of  Hagador  Canyon  in  the  ^^^  ,,,.,.„  i,„^    ^he  Capitol  Dome  group  of  claims,  still 

^   t'.r.k        ''  '^"^  ''  "^'^  ^'  '"'"'         "      '  h^l'^  ^'>'  '"'•'^•i°"'  "•"•'■  '"^•«»^'<^  I'""^  to  1939  and  include 

leet  tnicK.  ,     .       „  ,      ,      o    ■  ,   ta  the  eastern  margin  of  the  Main  Street   (Ovpsum)   Can- 

Kollowing  IS  an  analysis  of  samples  by  Smith-Emery  ^^  ^,i^    T^,^;,  ^^^   ^^i^   ,,^^^   intermittent   production 

Company  (Tucker  and  Sampson  194o,  p.  169)  :      ^^^^^^^  „f  ^^^^  j^^  agricultural  use  by  citrus  growers  in  the 

I5i..   riii..f  X...   l-cal<ium   sulplmte    fCaSO.  •  2H.O) u7  ^1^ j'"  A.  °^  i''°™^^ n-o""^  m.?"'°'^    ^^'^"''^    ^^^^    """' 

ph.isphoric  unhy.iiide   (P«o.) 0.05  193o  (\  er  Planck  19o2,  p.  126). 

BiK   ("liief  No.   2 — caleiiiin   .sulphate    (CaSO,     ^HsO) 1S.."( 

phospliorio  anhydride    (PiO-,) O.OG 

Sanii)les  taken  by  Tucker  and  Sampson  (1945,  p.  169)  *f-"".. 

from  Big  Chief  Nos.  1  and  2  and  analyzed  by  Ed  Eisen-  fr  ■f-'vlTi^'    - "^^^^^  * 

liaiier,  Jr..  Los  Angeles  were  as  follows:  "    ■'*«Sm^^^'^^^^^Ms%.    -  « 

Pereent 

Caloiiiiii   oxide    (CaO)    8.80  ^t^^^SC^^^H^^B^i'i^HMtiSSuS'"''..-'^!''^ 

MnRnosiiini   oxide    (MgO)    0.62 

Ferric    oxide     (Ke-jO,)     4.1!) 

.\hiiiiiiiuin    oxide    ( .MjOa)    3.60 

Sodiimi    oxide    (.\a;;0) 2..^})  i!£  JU^  ~    -^^HV    'W^'^^^^^^Hi.       "     -r 

Potassium    oxide     IK2O)     0.:«)  KSoSL^'^^^B^^Sm^^^^^W^    *  t^'^^^"'^' 

Sulphuric   anhydride    ( SO.1)    12.06  BHi^fflk^  ^^^^^BBB^BK'-^'       ~  " 

I/iss  ignition    IS.O.'i  B^^KMSI^m^^^SI^SSIP^r^B^^^yf^ 

C.vpsnm    (CaSd,  ■  2HsO)     (calculated) 23.05  I^^^W^^Mi.-.^^i^r^:'»^J»™-  *  «-■ 

Development,  reported  by  Tucker  and  Sampson  (1945,  2WHE7*'^?'     iSB^fr" ''^"  •  <»!• '  ._^_ 

p.  169)   was  as  follows:  shallow  open  cuts  and  an  adit  t^S^JugiS^K^ff^^      i"'%i^^    .  )^''  '^^^^^ "'•^'^ 

20  feet  in  length  on  Big  Chief  No.  1;  open  cut  75  feet  JB^j^^^^^y^M^ASV^^ 

width  and  15  feet  high  on  ^Vlorning  Star  Nos.  1  and  wBKB^^^^^^Kli^^*t^  %     "      .\'^ 

2  (the  area  from  which  the  first  shipment  was  made  in 

1910)  ;    and    several    large    adits    and    open    cuts    and  Fiourf.  2.S.    I.add  Canyon   (Kroonen)   linie.st.jii.-  depo.sit.  Dark- 
trenches  on   the   Amador  claim  K^.v  crystalline  limestone  lens  occurs  in  meta^raywacke  and  argil- 
m,       1             ,    ,    ■'             ^              i!            ^1                      ,.     1        .  lite  of  the  Triassic  Bedford  Canvon  formation.  This  carbonate  mass, 
llie   largest   tonnage Vame  from   the   area   ot   the   Ama-  ,he  largest  in  the  Corona  South  -luadrauKle,  crops  out  on  the  west 
dor   claim    which   was    worked    bv    E.    R.    E.    Nonhof    from  side  of  the   Fast    Fork  of   I.add  Canyon.  Observer  faces  northwest. 
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The  gypsum  occurrence  is  similar  to  that  of  the  Eagle  writer.  Ownership:  Great  West  Minerals  and  Materials 

Canyon  "deposit  described  elsewhere  in  this  report.  Satin  Development  Company,  8541  Calmada  Avenue,  "Whittier, 

spar  veinlets  occur  in  metamorphosed  Jurassic  (?)  San-  California,  holds  a  total  of  200  acres  in  10  unpatented 

tiago  Peak  volcanic  rocks  along  the  Elsinore  fault  zone  placer  claims :   Black  Bird,  Black   Eagle,   Black  Hawk, 

and  in  brown  shales  of  the  adjacent  Silverado  formation.  Double  D.,  Eureka,  Mammoth,  ilary,  Santa  Ana,  Sunset, 

The  main   body   of   the   deposit   occurs  along  the   west  and  I'ltimo. 

side    of    Main    Street    (Gypsum)    Canyon    and    on    the  This  deposit  is  said  to  have  been  discovered  in  1886, 

brush-covered  ridge  northwest  toward  Hagador  Canyon.  but  the  first  mining  claims  appear  to  have  been  located 

The  gypsite-bearing  zone  is  about  600  feet  wide  on  the  in  1915  when  Leo  Kroonen,  Corona,  California,  located 

west   margin    of    Main    Street    Canyon,   but   widens   to  10  claims.  Mr.  Kroonen  did  exploratory  work  through 

nearly  1,500  feet  on  the  ridge  to  the  northwest.  Tucker  the  1930 's  but  after  that  the  property  apparently  was 

and   Sampson    (1945,   p.   168)    report  that   the  exposed  idle  until  relocated  by  the  present  owners  in  early  1958. 

gypsite-bearing   zone   on   the   Morning   Star   claim   was  This  limestone  was  briefly  described  by  Fairbanks  (1893, 

700  feet  in  width.  Several  smaller  exposures  of  gypsite  pp.  115-116)  and  is  probably  tlie  .same  body  of  limestone 

lie  on  the  east  side  of  Main  Street   (Gypsum)    Canyon.  later  mentioned  by  Smith  (1898,  p.  779). 

Analysis  of  samples  (Tucker  and  Sampson  1945,  p.  In  the  1930 's  these  claims  were  accessible  by  several 
168)  made  by  Ed  Eisenhauer,  Jr.,  of  Los  Angeles  is  as  miles  of  dirt  road  leading  northeast  from  Silverado  Can- 
follows  :  yon  along  Ladd  Canyon  and  then  along  the  East  Fork 

Percent  (,f  j^add  Canyon.  Much  of  this  road  is  now  completely 

Calcium  oxide   (OaO) 11.0.")  washed  out,  and  in  some  places  is  nearly  impassable  on 

MaKiiesium  oxide    (MrO)    0.81  j^^^    These  claims  are  now  best  reached  bv  taking  the 

Perrio  oxule  (Fe.O:,)        a.rf-  j^    ^j  Canvoii  spring  truck  trail  from  the  Main  Divide 

Aluinimiiii    oxide    ( -AlsU.i)    ^•*>  .;           ,      ,                            t           i                ,                 i        i.       i 

Sodium  oxide    (N.i=())    1-13  truck  trail  and  then  proceeding  down  the  creek  about 

Totassium  oxiile  (Iv-O) 0.17  h^lf  a  mile  along  the  old  Ladd  Canyon  foot  trail,  some 

Sulphuric  anhydride    (SO3) 16.31  traces  of  which  Still  remain. 

Gvps,lm'(CaSO^"FIi:6^:::::::::::::::^^^^^^"-"-----  31.24  Dark  gray,  bUush-black,  to  Waek,  very  fine-grained 

crystalline  limestone,  which  weathers  light  gray,  occurs 

The  deposit  has  been  developed  by  adits,  trenches,  open  j,^'  bodies  whicli  crop  out  on  the  west  slope  of  the  East 

cuts,  and  prospect  pits.  Dr.  Katz  did  some  sampling  in  Fork  of  Ladd  Canyon  from  the  creek  bed  to  the  ridge 

1944.  Since  1945  only  annual  assessment  work  has  been  t„p^  iqqq  f,.pt  to  the  west.  The  limestone  is  fetid,  cut 

done;   on   the    Capitol    Dome    group    this   has   included  ^y  numerous  veinlets  of  white,  .secondary   calcite,  and 

cleaning  out  adits,  clearing  brush  and  some  new  open  jj^  moderatelv  silicified.  The  limestone  bodies  appear  to 

cuts.  strike  about"  N.  30°-35°  W.  and  dip  45°  to  60°  to  the 

Limestone  northeast,  but  at  one  place  in  the  southern  part  of  the 

Dark-gray  to  black,  fine-grained  crystalline  limestone  largest  body  the  dip  appears  to  be  to  the  southwest,  sug- 

lenscs  wTthiii  the  Bedford  Canyon  forination  crop  out  at  gesting   a   possible   anticlinal   structure.    The   limestone 

a  number  of  places  in  the  Corona  South  (luadrangle.  All  bodies  are  narrow,  discontinuous  ]iods  and  stand  out  as 

but  two  of  these  occurrences  are  only  a  few  feet  wide  resistant  ledges  or  bold  cliff  faces  (figure  23)  in  a  series 

and  no  more  than  several  tens  of  feet  long.  In  addition  of  Bedford  Canyon  formation  metagraywackes,  siltstones, 

some  of  the  fine-grained  metasiltstones  appear  to  contain  shales,  and  argillites  which  are  in  part  slaty.   Some  of 

about  15  percent  calcite.  tlie  fine-grained,  brown  metasilts  appear  to  contain  about 

Twolimestonebodies,  one  along  the  East  Fork  of  Ladd  15  percent  calcite.   The  argillites  and  graywackes  also 

Canvon  and  the  other  east  of  Bedford  Motorway  are  of  have  calcite  cement. 

possible  commercial  interest.  Chemical  analyses  indicate  The  area.s  in  the  Ladd  Canyon  region  shown  as  lime- 
that  these  limestone  bodies  might  be  suitable  for  port-  stone  on  the  geologic  map  (pi.  1)  are  mostly  of  car- 
land  cement  manufacture,  but  their  small  size  appar-  bonate  rock  but  also  contain  intermixed  metagraywackes, 
ently  precludes  this  use.  These  occurrences  are  described  argillites,  and  shales.  The  largest  continuous  carbonate 
elsewhere  in  this  report.  mass  is  about  100  to  200  feet  in  width  and  several  hun- 

Limestone   was   reported    from   this  area   as   early   as  dred  feet  in  strike  (?)  length.  This  mass  is  in  a  zone  in 

1886,  and  a   number  of  claims   have   been   located.   No  which  carbonate  rocks  are  exposed  over  most  of  an  area 

record  of  production  was  found  but  small  amounts  of  that  averages  about  500  feet  wide  and  1,000  feet  long, 

lime  may  have  been  burned  before  1900  for  local  use  as  In  places,  especially  observable  on   weathered  surfaces, 

early  day  residents  report  the  remains  of  a  small  lime  this  body  appears  to  be  a  limestone  breccia.   Previous 

kiln  were  found  in  Ilagador  Canyon  in  1907.  All  claims  workers  have  collected  ammonites  and  pelecypods  from 

were  idle  or  abandoned  for  maiiv  vears  until  1958.  the  Ladd  Canyon  area  which  indicate  an  I'pper  Tria.s.sic 

Ladd  Ca,n,on  (Kroonen)  Depo^i.  Location  :  SE^  sec.  ^^\l^\'^''  ^'""^^tone  which  i.s  mapped  (pi  )  with  the 
•U  T  4S  R  7W  SBM  and  NE^^  sec  3  T  5S  R  7  Bedford  Canyon  formation  (p.  12,  geologic  text).  In 
w'  SBM  7iJnie<.iedfbouVi  tiles  northeast  of  SiL  the  largest  carbonate  lens,  described  above,  the  writer 
A\  .,  S.B.M  (piojected)  about  -2.m>les  noitl  east  o  h.l  -  ammonites  and  a  number  of  pelec- 
verado  post  office  along  the  west  side  ot  the  Last  h  ork  ot  .uhu  ruu  m  «  t,,,...,,,:  ;„.,„.„  r coo  f ant 
Ladd  Canvon,  Orang;  County.  This  is  apparently  the  .vpods.  Tins  ammonite  tania  is  Juiass.c  m  age  (see  foot- 
same  limestone  deposit  that  was  reported  to  be  in  sees.  ""te.  geologic  text,  pp.  -"i'^'-  .,,.,,  „.u„.,,,„ 
3  and  4,  T.  5  S.,  R.  7  W.,  and  sec.  33,  T.  4  S.,  R.  7  W.,  Two  samples,  believed  to  be  typical  ,.t  the  ^'aibonate 
S.B.M.  in  previous  accounts  (Tucker  1925,  p.  68;  Logan  bodies,  were  collected  by  the  writer  f''"'"  \>^«  '^/^>^, 
1947,  p.  261)  but  which  could  not  be  located  h.Mv  by  the  sec.  34.  T.  4  S.,  R.  7  W.,  S.B.M.  Sample  No.  1  is  from 
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tlic  lar>:('sf  carboiiatc  body  ami  No.  2  is  from  an  ('l()n{»ate  of  Main  Street  Canyon  and  described  elsewhere  in  this 
pod  immediately  sontli.  Analyses  of  these  samjjles,  made  report.  These  samples  j'icided  an  average  iron  oxide  con- 
by  Abbot  A.  Hanks,  Inc.,  San  Franciseo.  in  .lime  1956  tent  of  5.11  percent,  and  the  highest  iron  oxide  content 
were  as  follows:  was  16.48  percent  (Draper,  1944).  The  results  of  that 
Sample                         Kirrir      .\iiimiiiuin     csicium      .MiiBiusium    riiosphorus  samjjling  indicate  the  odierj'  earths  in  the  Corona  area 

.Nu.                 silica            o.vUli;              oxide            oxUie              uxidi'          pvntuxlde  ^i-*                  •i^ii'                   ^                         •,• 

1   H.2H%      0.48%      1.87%.    40.71%      2.32%,      0.04%  ^'"'^  *"°  '"^^'  '"  "'""  "-'^".'^'  ^"  ''•'  "^  present  commercial  ui- 

■j    3.27'        o.2t>         0.3!)       r>0.81          2.12         0.01  terest  as  a  source  of  mineral  paint. 

The  following  analysis  of  a  limestone  from  the  same  gen-  ''°"^'*  Products 

eral  area  was  made  in  the  1920's  by  F.  \V.  Iluber,  I'ni-  In  the  Corona  area,  the  (piarrying  of  rock  products  is 

vcrsity  of  California:  the  priiieij)al  minei'al  industry  both  in  value  and  quan- 

siO;  1.34%  tit}\  These  products  consist  of  the  following  categories, 

CaO   "11.45  some  of  which  are  no  longer  produced:   (1)  broken  and 

Fe^O,  &  AlsO. 1.95  crushed  stone  used  years  ago  for  road  base  and  rijirap 

iKinti.mTosriIIIIIIIZIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII  4;!;08  '"'^'   currently   for   riprap;    (2)    decomposed   "granite" 

rmletermiiKHl  0.32  \Ked   to  surface   roads;    (3)    dimension   stone,   including 

„„„,.,.            ,               ,                    ,          ■   ,  paving  stone,  building  stone  and  monument  stone;   (4) 

lhe.se  few  data  nul.cate  these  carbonate  rocks  might  ,.„„fi„j,  j,,.a„ules,   produced   bv  crushing  hard  intrusive 

be  suitable  tor  tiie  inaimtacture  ot  ])ortland  cement,  al-  ^ock;   (5)  sand  and  gravel  foV  concrete  aggregate;  and 

though  the  niagnesmm  oxide  content  is  somewhat  higher  (g)   speeialtv  sands,  including  sand  used  in  foundries, 

thai,  is  pre  erred  by  most  iisers.  I  us  limestone  i>robably  sandblasting,  and  glass  making.   A   listing  of  all   rock 

would  not  be  accepted  as  chemical  grade  or  m  the  glass  producing  operations  in   the  Corona  South   ,,uadrangle 

industry   nor  for  other  specialty  uses  which   require  a  ,,,^,.  ,,p  j-,,,,,,,,  j,,  ,j„,  ,;,i,„]ated  list, 
high  chemical  purity  or  extreme  whiteness  or  processed 

material.  No  adequate  estimate  of  reserves  is  possible  be-  Broken  and  Crushed  Stone 

cause  of  a  tlcnse  covering  of  brush  in  this  area.  However,  Broken  and  crushed  stone,  in  blocks  weighing  as  much 

the  reserves  ])robably  are  small  and  surely  not  sufficient  as  10  tons,  were  jjroduced  prior  to  1927  from  the  Temes- 

to  supiwrt  a  modern  cement  plant,  unless  the  calcite-rich  cal  rock  quarry  which  has  also  yielded  thousands  of  tons 

argillites  coukl  be  utilized.  of  .small   (2-  to  4-inch)   crushed  rock  for  macadamizing 

The  carbonate  bodies  have  been  explored  by  a  number  streets,  and  1/32-  to  3-inch  rock  used  in  concrete  aggre- 

of  open  cuts  and  several  short  adits,  now  mostly  caved  gate.    Three   quarries,    including   the  .Temeseal   <iuarrv, 

and  heavily  overgrown  with  brush.  Trails  leading  to  the  were  opened  near  the  mouth  of  Temeseal  Wash  between 

larger  outcrops  were  barely  discernible  when  the  prop-  1888   and   1940;   two   have   been    nearlv    idle   for   inaiiv 

erty  was  visited  in  July  195(3  and  no  recent  work  was  years,  but  since  1948  the  Temeseal  quarry  has  been  the 

observed.   In   .May   1958  the  owners   rejjaired  the   Ladd  source  of  large  tonnages  of  roofing  granules.  So  far  as 

Canyon  spring  truck   trail   and   bulldozed  a   jeep  trail  is  known,  no  crushed  coarse  road  base  material  has  been 

from  the  .spring  to  the  deposit.  So  far  as  known,  no  com-  produced  from  the  Corona  South  quadrangle  since  the 

mereial  shipments  of  limestone  have  been  made  from  this  early  1930's. 

dejjosit.  Ji)  Jxiue  Ifl.'jy  production  of  broken  stone  was  resumed 

Mineral  Paint  (Ocher)  when  the  new  Temeseal  Canyon  rock  (juarry  was  opened 

Small  amounts  of  mineral  paint  were  produced  from  ^"  ■'^"PJily  20(),()()()  tons  of  riprap  material   for  a  levee 

the   Corona  area  during  the  period   1897-1910,   but   no  along  the  Santa  Ana  River  west  of  Riverside.  This  new 

production   has  been  recorded  since  then    (Tucker  and  quarry  may  continue  as  a  source  of  broken  rock  of  vari- 

Sampson  1945,  p.  122,  pi.  23).  The  deposits  lie  along  the  o"s  sizes  to  the  con.struction  industry, 

iiorthea.st    margin    of   the    Santa    Ana    Mountains    in   a  Jameson  Qiiarn/.     Location :  SW]  sec.  29,  T.  3  S.,  R. 

northwest-trending    belt    extending    from    Main    Street  G  W.,  S.B.M.,  about  one  mile  west  of  Home  Gardens  in 

(Gypsum)   Canyon  to  Hagador  Canyon.  They  were  de-  low  hills  on  the  north  side  of  State  Highwav  18.  Owner- 

veloped  as  early  as  1888   (Goodyear  1888,  p.  505)   and  ship:   Mrs.   Marv   C.   Jameson,   316   East    Olive   Street, 

were  mined  in  several  operations.  The  principal  activity  Corona,    Califoriiia,   owns   about   55   acres   of   patented 

was  in  the  vicinity  of  Main  Street  Canyon.  ranch  land. 

This  mineral  paint  was  used  as  color  pigments  and  The  Jameson  ipiarry  was  opened  some  years  before 
was  stated  to  be  of  very  choice  (piality.  About  20  colors  1924,  as  a  small  i)it  was  then  present.  The"  quarry  was 
were  manufactured  by  the  National  Paint  and  Color  idle  from  1924  until  about  1939  and  was  operated  ex- 
Comi)any  of  Corona  (Anbury  1906,  p.  339).  tensively  during  1939-40  by  J.  B.  Striiigfellow,  River- 
The  mined  material  was  ocher  or  ochery  earth  and  ap-  side,  California.  This  operation  furnished  a  large  ton- 
parently  was  obtained  from  the  soft,  fine-grained,  red-  nage  of  rubble,  riprap,  derrick  stone,  and  toe  rock,  used 
liish  shales  and  yellow,  red.  and  brown  to  purplish  and  to  face  Prado  Dam  and  its  abutments,  which  was  eon- 
blackish  clays  of  the  Silverado  formation.  The  various  structed  across  the  Santa  Ana  River  narrows  4i  miles 
colors  of  these  rocks  are  determined  largely  by  the  northwest  of  Corona  under  direction  of  the  Corps  of 
amount  and  kind  of  iron  present.  According  to  Sant-  Engineers,  IT.  S.  Army.  The  property  remained  idle  until 
myers  (1929,  pp.  2-5)  good  grades  of  ocher  should  con-  about  1950  when  Mr.Stringfellow  (piarried  a  small  ton- 
tain  20  or  more  percent  iron  oxide.  nage  of  rubble  stone  u.sed  to  face  the  upstream  abut- 
In  1944  the  Kai.ser  Steel  Corporation  collected  107  ments  of  the  bridge  on  State  Highway  18  across  Temes- 
samples  from  the  Middlesworth  clay  deposit,  northwest  cal   Creek,  east   of   Corona.   Since   19.50   the  (piarry  has 
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Figure  24.  Jameson  ciunrry,  west  of  Home  Gardens.  Cretaceous  niicropegnialite  si'-inite  has  lieen  olilanied  ijere  iii(iTi.iilli-iill,\  since 
before  the  early  1920's,  for  u.se  as  small  riprap  and  rubble.  The  most  e.xteusive  operation  was  durins  19.'!!)-40  when  J.  15.  StriuKfellow 
Construction   Company  Quarried   a   large   tonnase  of   riprap   u.seil   to   face  I'rado  Dam.  Observer  faces  east. 


been  inactive,  except  for  the  occasional  gathering  of 
small  amounts  of  remaining  loose  material  to  be  used 
locally  as  ornamental  stone. 

The  tjuarry  is  in  a  pink,  fine-grained,  granular  micro- 
pegmatite  granite  which  may  be  approximately  related 
in  time  to  the  Home  Gardens  quartz  monzonite  por- 
phyry. The  micropegmatite  crops  out  over  an  area  about 
2  miles  long  and  ranges  from  a  quarter  of  a  mile  to 
three-quarters  of  a  mile  in  width  and  lies  mostly  in  the 
Corona  North  quadrangle.  In  hand  specimen,  the  roek 
shows  a  few  feldsjiar  crystals  in  a  very  fine-grained 
crystalline  mass  of  feldspar,  quartz  and  minor  horn- 
blende. Larseii  (1948,  j)]).  f)8-!)9)  gives  a  detailed  petro- 
graphic  description  together  with  a  chemical  analysis. 
The  rock  occurs  as  reddish-brown,  sheet-like  masses  and 
is  well  jointed  so  as  to  break  into  crude  rectangular 
blocks.  This  sheet-like  character  is  not  shown  by  the 
other  granitic  rocks  of  the  Coi-ona  area.  The  suitability 
of  the  rock  for  facing  material  is  cvitlenced  by  the  ap- 
parent lack  of  deterioration  in  the  Prado  Dam  facing 
during  17  years.  Probably  little,  if  any,  large  riprap  ma- 
terial could  be  developed  from  this  quarry,  but  it  eon- 
tains  a  substantial  reserve  of  material  for  small  or  me- 
dium sized  rubble  stone. 

Roek  was  (piarried  on  one  level  from  a  north-south 
bench  (figure  24)  about  200  feet  long  with  the  face  10 
to  50  feet  high,  but  potential  backs  are  about  80  feet. 
No  e(|uipment  remains  on  the  property. 

Sidehotham  (Phillips)  Qitarrt/.  Location  :  WiNW^  ; 
NWiSWi  sec.  5,  T.  4  S.,  R.  6  W.,  S.B.M.,  about  2  miles 
southeast  of  Corona,  south  of  Temescal  Wash  and  east 


of  Compton  siding.  Ownership :  William  N.  Guth,  Chi- 
cago, Illinois,  owns  about  100  acres  of  patented  land  in 
section  5. 

The  Sidebotham  quarry  was  opened  in  the  middle 
1930 's  to  furnish  rubble,  riprap  and  track  ballast  for  the 
A.  T.  &  S.  F.  R.R.  Co.,  who  reported  production  during 
1935-39.  Local  residents  report  that  the  quarry  was 
owned  by  a  Mr.  Phillips  and  that  the  quarrying  was  done 
by  the  Sidebotham  Rock  Company.  The  major  part  of 
the  output  probably  was  used  by  the  Santa  Fe  Railway 
Companj-  to  repair  damage  to  their  track  beds  caused  by 
overflow  of  the  Colorado  River.  Some  material  is  said 
to  have  been  used  about  1938  to  protect  State  Highway 
18  from  tiie  Santa  Ana  River  west  of  Green  River  Camp. 
The  i)r()i)erty  was  later  actpiired  by  the  Staso  Milling 
Comi)any,  332  South  Michigan  Avenue,  Chicago,  Illinois, 
aiul,  althotigh  inactive,  was  retained  by  them  until  1957 
when  it  was  accjuired  by  the  present  owner. 

The  rock  exposed  in  the  quarry  area  is  an  e(iui-granu- 
lar  to  somewhat  porphyritie,  medium-grained  granodio- 
rite,  a  phase  of  the  Corona  hornblende  granodiorite 
j)orphyry  which  typically  contains  about  45  percent 
j)lagioclase,  15  percent  quartz,  10  percent  ortliodase  and 
20  percent  fine-grained  groundmass  with  abundant  mafic 
minerals.  The  rock  is  dark  gray  to  bhie-gray  on  weath- 
ered surfaces  and  dark  greenish-gray  on  fresh  surfaces. 
The  granodiorite  is  hard,  irreg\darly  jointed,  and  breaks 
into  large,  blocky,  generally  unweathered  masses.  In 
thin  sections  of  fresh  specimens  few  microfractures  arc 
seen  and  the  only  observed  alteration  was  a  partial  seri- 
citization  of  the  orthoclase.  Tests  on  two  samples  from 
the  Sidchotliam  ((uarry  made  about  1939  by  the  District 
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l-'K.iKK  2.'.,  Si.i.  Iii.ili.nii  (  riiillips)  quanv,  nwni,  ],,;.  .1  ,,i  ,,,,.,i.  ,,i  t'n  nircuus  ;;raiuidicirite  (C'oruiui  iKiriililfiide  graiiodioritc  pcirpli.vr.v  J 
was  (married  here  alxiut  l!t.'{ri-3!»  for  usp  as  riprap  and  trail;  l)allast  liy  the  Santa  Fe  HaiUvay  Company.  Crusher  installation  foundation 
remains  in  right  foreground.  Observer  faces  .southwest. 


Laboratory,   Corjis  of  En<2:ineers,  V.   S.   Army,  showed 
tlic  following : 

LA.  Kalller.   '/c   Inss  at  .'.llll  rpm 


Spccitlr  gravity 

•J. To 


.Vli-iiirptitin 
0.2 


.\verage 
12.2 


Mavimum 
13.2 


Minimum 
11.1 


Tlie  L.  A.  Rattler  test  results,  as  well  as  tlie  observed 
physical  properties,  indicate  the  granodiorite  probably 
is  sufficiently  sound  for  use  as  riprap  on  levee  slopes. 
However,  the  little-fractured  nature  of  the  rock  may 
make  the  cost  of  (luarrying  prohibitively  high.  Substan- 
tial reserves  are  present  as  the  granodiorite  crops  out 
over  nearly  the  entire  area  of  the  property. 

Tlie  rock  lias  been  removed  from  two  quarries  in 
gentle,  low  hills.  The  south  quarry  (XWjSWj  sec.  .5)  is 
roughly  circular  in  plan  and  about  250  feet  in  diameter. 
It  was  worked  from  a  single  level  with  the  face  10  to  40 
feet  high,  but  has  potential  backs  of  about  80  feet.  The 
second  (luarry  (figure  25)  is  about  half  a  mile  to  the 
north  (XWjX'Wl  sec.  5)  and  was  opened  on  one  level 
about  850  feet  long  in  a  southeast-northwest  ilirection. 
The  face  is  from  25  to  50  feet  high  with  j)otential  backs  of 
about  120  feet. 

Xo  equii)ment  remains,  but  concrete  foundations  mark 
the  location  of  loading  facilities.  These  quarries  have 
been  idle  since  l!t.'?!(.  Future  plans  of  the  jircsent  owner 
are  unknown,  but  the  i)ro.\imity  of  residential  areas 
makes  future  large-.scale  operation  unlikely. 

Tcmcscal  Camion  Rock  Quarrij.  TiOcatiou:  S\V}  sec. 
33,  T.  3  S.,  R.  (i  W.;  X\V]  sec.  4,  T.  4  S.,  R.  G  W.,  S.B.M., 
1  mile  south  of  Home  (fardens  along  the  east  side  of  Te- 
mescal  Wash  near  it*  northwest  end.  Ownersiiip:  Frank 


8.  Spires,  Corona,  California,  and  Wesley  Collins,  Costa 
Jle.sa,  California,  each  own  a  large  acreage.  In  June  1957 
the  Temescal  Rock  Products  Company,  P.  O.  Box  364, 
Corona,  California,  held  about  250  acres  in  sees.  4  and  33 
under  lease.  ^Matich  Brothers  and  Sundt  Comi)any  Con- 
tractors, Colton,  California,  was  the  operator  in  Sep- 
tember 1957. 

The  Temescal  Canyon  Rock  ((uarry  was  first  opened  in 
IMay  1957  b.y  the  Temescal  Rock  Products  Company  to 
supply  approximately  2(i7,000  tons  of  stone  for  a  levee 
being  constructed  along  the  Santa  Ana  River  west  of 
Riverside.  The  ((uarried  product  consists  of  facing  stone, 
toe  stone,  and  derrick  stone  in  several  sizes  ranging  from 
1  pound  to  4,500  pounds.  This  project,  the  Riverside 
Levees  Flood  Control  Project,  is  under  construction  (Sep- 
tember 1957)  by  the  U.S.  Army  Corps  of  Engineers,  Los 
Angeles  District.  After  a  small  initial  production,  the 
((uarry  operation  was  taken  over  by  the  ]\Iatich  and 
Sundt  Company,  in  August  1957,  who  continued  to  supjily 
stone  to  the  levee  project.  In  the  future  the  ilatich  and 
Sundt  Company  expects  to  furnish  rock,  according  to 
si)ecification,  to  the  construction  industry.  However,  in 
Ajiril  1958  the  Riverside  County  Board  of  Sujjervisors 
denietl  the  Matich  and  Stmdt  Company's  request  for  a 
j)ermit  to  oj)erat('  the  rock  (juarry.  Strong  opposition  to 
(|uarrying  oj)erations  in  the  vicinity  was  registered  by 
residents  of  the  Home  Gardens-Corona  area. 

The  operation  eon.sists  of  two  quarries,  about  1,250 
feet  apart  on  the  east  side  of  Temescal  Wash,  in  an  equi- 
granular  to  somewhat  i)orphyritic  phase  of  the  Corona 
hornblende  granodiorite  porphyry,  a  medium-grained, 
dark-colored    intrusive    rock   of   Jurassic   or    Cretaceous 
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age.  The  wranodiorite  is  dark  gray  to  blue-gray  on  weath- 
ered surfaces  and  gray  to  dark  greenish-gray  on  fresh 
fractures  and  forms  subrounded  hills.  Texture  varies 
from  medium-grained  granular  at  the  quarries  to  por- 
phyritie  with  fine-grained  crystalline  groundmass  else- 
where. The  composition  is  that  of  a  granodiorite  and 
typical  specimens  contain  about  45  percent  plagioclase, 
15  percent  quartz,  10  percent  orthoclase,  and  20  percent 
fine-grained  groundmass  with  abundant  mafic  minerals. 
Alteration  minerals  include  sericite  and  chlorite. 

In  the  north  quarry  is  exposed  only  granodiorite 
porphyry,  but  in  the  south  quarry  is  exposed  a  small 
ma.ss.  about  300  feet  long  and  25  to  50  feet  wide,  of 
Teinescal  Wash  quartz  latite  porphyry  which  is  sur- 
rounded by  granodiorite.  Several  dikes  of  decomposed 
granitic  material  cut  the  granodiorite.  The  dikes  are  as 
much  as  10  to  15  feet  thick,  where  exposed  in  the  quarry 
face,  and  probably  are  related  to  the  Cretaceous  Cajalco 
quartz  monzonite.  The  quartz  latite  porpliyry  is  blue- 
gray  on  weathered  surfaces  and  dark  blue-black  on  fr^sh 
fractures.  In  hand  specimen  the  porphyry  shows  abun- 
dant jihenocrysts  of  euhedral  orthoclase  and  subhedral 
plagioclase  and  quartz,  ranging  from  1  to  6  millimeters 
in  longest  dimension,  and  smaller  phenocrysts  of  horn- 
blende, biotite,  and  magnetite.  Tlie  nature  of  the  ground- 
mass  cannot  be  determined  in  hand  specimen,  but 
microscopic  examination  shows  it  to  be  a  mosaic  of 
quartz,  orthoclase.  plagioclase,  liornblende,  and  magne- 
tite. The  hornblende  and  biotite  have  partly  altered  to 
chlorite,  whereas  secondary  sericite  and  chlorite  occur  as 
inclusions  in  the  orthoclase  phenocrysts. 

In  hand  specimen  both  the  granodiorite  and  quartz 
latite  are  hard  and  dense.  Although  microfractures  are 


present  tliey  are  largely  confined  to  the  feldspar  pheno- 
crysts. Alteration  is  confined  to  some  sericitization  of  the 
orthoclase.  In  June  1957  the  U.  S.  Army  Engineer  Divi- 
sion Laboratory,  Corps  of  Engineers,  Sausalito,  Cali- 
fornia tested  .samples  of  the  granodiorite  and  obtained 
the  following  data : 


Apparent 
specific 
gravity 

Specific 

gravity 

saturated. 

surface 

dry 

Absorption 

L.A.  Rattler,  % 

loss  at  1000  rpm 

Weight 
Ibs./cu.  ft. 

Grade  E 

Grade  F 

169.7 

2.721 

2.712 

0.19 

19.2 

19.7 

Tlie  microscopic  cliaracteristics.  together  with  the  L.A. 
Eattler  test,  indicate  this  material  is  probably  suitable 
for  levee  slope  riprap.  Altliougli  the  rock  is  very  hard 
and  dense  within  individual  blocks,  its  rather  well- 
defined  jointing  and  content  of  weathered  dikes  appar- 
ently supply  good  breakage  qualities,  and  quarrying 
should  be  relatively  easy.  However,  the  weathered  zones 
at  times  make  blast  hole  drilling  difficult.  Large  reserves 
are  available,  as  the  granodiorite  crops  out  in  a  belt  more 
tlian  one  mile  long  and  about  1,000  feet  in  average 
width.  Tlie  potential  maximum  backs  are  about  250  feet 
above  the  floor  of  Temescal  "Wash. 

Temescal  Rock  Products  Company  had  two  quarries, 
one  about  1,250  feet  north  of  the  other,  under  develop- 
ment in  June  1957.  These  lie  in  the  SW|  sec.  33.  The 
rising  topography  along  the  east  side  of  Temescal  "Wash 
provided  a  natural  slope  for  the  initial  quarry  face  (fig- 
ure 26)  and  this  face  was  being  steepened  by  blasting  to 
form  a  face  about  60  feet  high.  Blast  holes  were  drilled 
by  a  Joy  rotary-air-blast  drill  (figure  28),  with  capacity 
of  100  feet.  The  holes  were  60  feet  deep  and  arranged  in 


^:^- 


Figure  26.  Temescal  Canyon  rock  n"i>'-r.v  of  Miitioh  and  Sundt  Compan.v,  east.side  of 
Temescal  Wa.sh.  CJranodiorite  (Coiona  hornlilende  Rranodiorite  porphyr.v)  of  .Turassic  or  Oe- 
taceoiis  ace  was  ol)taiii('(l  from  north  i|uarn-  (left  fore;;roun(l  I  and  sonth  quarry  (risht  middle 
ground )  durin;;  l!l,"i7,  for  use  in  facing  a  levee  alonj;  the  Santa  Ana  Kiver  west  of  Riverside. 
Jurassic  quartz  latite  (Temescal  Wash  i|n«rlz  latite  porphyry)  was  also  obtained  from  the 
south  quarry.  Ohserver  faces  southeast. 
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Figure  27.  I-oading  hlasted-down  roek  at  north  pit  of  Matich  and  Suiult  Conipanv's 
Temescal  Canyon  rook  (inarry.  Vertical  blast  holes  are  drilled  from  ahovc  (rork  drill  and  com- 
pressor, uppi'r  right).  Si.\-\vheel  dnmp  trn<'ks  transport  the  material  to  job  site  or  to  stockjiile 
area  in  Temescal  Wash  where  the  rock  is  sized  by  means  of  bulldozers  and  .secondary  breaking 
is  done  with  drop  balls  operated  from  truck-mounted  cranes.  Observer  faces  east. 


two  rows  ai'oiiiul  the  face.  The  rows  were  10  feet  apart 
(10-ft.  burden)  perpeiuliciilar  to  the  (piarry  face,  and 
the  hoh^s  were  15  feet  distant.  jKirallel  to  the  (jiiarry  faee. 
After  blastinfi,  some  secondary  breakiiijir  was  done  with 
jaekhanimers  (figure  28)  and  a  drop  ball  operated  from 
a  small  truck-mounted  crane.  Two  Caterpillar  D-8  bull- 
dozers removed  waste  rock  overburden  and  cleaned  up 
the  quarry  floor. 

Blasted-down  rock  was  loaded  into  small  Autocar  cab 
over  end-dumj)  trucks,  e(iuii)ped  with  6-yard  ijuarry-type 
bodies,  which  trans]iorted  the  material  a  short  distance 
to  an  inclined  jrrizzly  (figure  29).  ^Material  less  than  2 
inches  in  smallest  dimension  dropped  through  the  grizzly 
and  was  removed  by  bulldozer,  while  the  usable  rock 
accumulated  in  a  stockpile  at  the  foot  of  the  grizzly 
where  a  No.  109  Northwest  power  shovel  with  2i-cubic- 
yard  dipper  bucket  loaded  the  material  on  trucks  for 
transport  to  the  job  site.  Rock  in  the  (piarry  was  loaded 
by  another  Northwest  power  shovel,  either  for.  direct 
transport  to  the  job  or  for  the  grizzly.  A  Caterpillar  No. 
977  Traxcavator  skip  loader  with  rock  bucket  was  used 
to  clean  up  the  quarry  floor  and  to  load  trucks  or  to 
stockjjile  blasted-down  rock. 

The  method  of  rock  handling  was  somewhat  modified 
when  Matich  Brothers  assumed  the  quarrying  operations. 
Drilling  is  done  (September  19.37)  with  two  rotary  air- 
blast  drills.  Blasted-down  rock  is  loaded  on  six-wheel 
end-dump  trucks  at  the  face  by  Northwest  power  shovels 
with  2i  cubic  yard  dipper  buckets  (figs.  27,  30).  The 
material  is  transported  by  trucks  about  half  a  mile  to  a 
stockpile  area  in  Temescal  Wash.  Here  the  rock  is  spread 
out  ami  sized  by  means  of  bulldozers  and  the  necessary 
secoiularv    breaking    is    done    with    two    truck-mounted 


cranes  with  drop  balls.  Cateriiillar  No.  977  Traxcavator 
skip  loaders  with  rock  buckets  load  finished  roek  on 
(lump  trucks  for  transport  to  the  job  site  near  Riverside. 

Decomposed  Granite 

Two  places  in  the  Corona  South  quadrangle  have  been 
mined  for  "decomposed  granite"  ("DG"),  probablj'  for 
local  use  in  surfacing  unpaved  roads.  A  small  quarry  was. 


FlGl'RE  2S.  Blast  hole  drillinft  with  .Toy  rotary-air-blast  drill 
(top  center)  and  secondary  breaking  with  jackhammer  (middle 
right )  at  Temescal  Canyon  rock  quarry,  north  pit.  Observer  faces 
northeast. 
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Kkhrk  2!).  Temescal  Cniiyon  ruck  (|uiiit.v,  soiilli  pit.  Diuiiii;  initial  i|ii:iriy  (Ifvploimii'iit  in 
.Inni-  lltriT  li.v  the  'IVnifscnl  Rock  I'niilncts  Ciinipany  lilasted-diiwn  rock  I'mni  the  i|niiriy  I  ri^lit 
niiildlc  ilistanftM  was  Inadcil  l)y  ]i(i\vt'r  shovels  on  small  dump  trncks  whioh  transpurted  the 
ruck  a  short  distance  to  a  (;rizzly  (center).  Rock  under  specification  size  dropped  thron^h  the 
j^rizzly  an<l  was  renio\-ed  as  waste  hy  bulldozer.  I'sealde  rock  accumulated  in  a  stockpile  (center 
t'ore^'iound )  at  the  foot  of  the  gri'/.'/Ay  where  power  shovels  loaded  the  material  on  trucks  for 
transport  to  the  job  site.  Observer  faces  northeast. 
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Fua  KK  .'id.  .Maliili  and  SiirjcU  ( 'onip.-in> 's  Tean-scal  ('.iiixon  ipiarry,  sonlli  pit,  Septenilier 
litftT.  Most  of  the  rock  quarried  here  is  f^ranodiorite  but  the  i'a\i»ie  ( i"i;;ht  center!  contains  a 
small  l>ody  of  ijuartz  latile  porphyry.  Ulasl  holes  are  drilled  above  (cenlerl  while  blasled  ilown 
rock  is  loadeil  below    (lower  right  I    fcu'  lr,'ins|iort  to  sizin;;  area.  Observer  faces  east. 
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opened  years  a<;o  in  weathered  (Hiartz  nionzonite  north- 
east of  El  ("errito  NMUa-ze.  Diiriiii.'  1  !•.")()  a  few  tons  of 
•weathered  (iiiartz  diorite  ai)i>ai'ently  was  mined  north- 
west of  Aiuierson  Canyon.  The  total  tonnaj;e  of  deeoiu- 
posed  material  furnished  from  the  (luadranple  has  been 
small. 

Dimension  Stone 

Dimension  stone,  whieh  ineludes  blocks  of  natural  stone 
uhieh  are  fjenerally  eut  or  broken  to  definite  shapes  or 
^i/es,  was  (inarrieil  in  the  Corona  region  dui'in^  the  first 
quarter  of  the  twentieth  eentury.  Three  classes  of  dimen- 
sion stone  were  jirodueed  :  Belgian  pavinf,'  blocks,  monu- 
ment stone,  and  buildiiifr  stone.  Little  or  none  has  been 
produced  since  the  l!)20's. 

Most,  if  not  all,  of  the  production  came  from  an  area 
3  to  4  miles  northeast  of  Corona  in  sees.  S,  Ki,  and  17, 
T.  3  S.,  R.  6  W.,  S.B.M.  (Merrill,  191!),  pp.  584-585). 
This  refrion  is  several  miles  north  of  the  Corona  South 
quadrangle  and  is  underlain  by  a  frroup  of  plutonic 
rocks  which  represent  the  southern  California  batholith. 
A  great  deal  of  this  material  is  available,  but  the  fresh 
unweathered  rock  is  rather  inaccessible.  However,  some 
of  the  production,  especially  the  monument  stone,  may 
have  come  from  rock  ([uarries  in  the  northeast  corner  of 
the  Corona  South  quadrangle. 

Several  claims  for  building  stone  recentlv  have  been 
located  in  sees.  28  and  33,  T.  4  S.,  R.  7  W.," S.B.M.  (see 
tabulated  list).  These  claims  are  located  in  platy  quartz- 
ite,  serpentine,  and  bloeky  silica-carbonate  rock,  and  ap- 
I)arently  remained  unworked  in  1957. 

Roofing  Granules 

Lariic  tonnages  of  roofing  granules  have  been  pro- 
duced since  1948  from  the  Temescal  rock  quarry.  This 
is  by  far  the  largest  mining  operation  in  the  Corona 
South  quadrangle  to  date. 

Temescal  Rock  Quarry.  Location  :  S^  sec.  4,  T.  4  S.,  R. 
t)  "W.,  S.B.M.  (projected),  on  the  east  side  of  Temescal 
Canyon  (formerly  locally  termed  Hoag's  Canyon), 
about  4  miles  southeast  of  Corona.  Ownership :  Minne- 
sota Jlining  and  Manufacturing  Company,  900  Bush 
Avenue,  St.  Paul,  Minnesota  (P.O.  Box  815,  Corona, 
California),  owns  patented  land  in  sees.  4,  5  and  9,  T.  4 
S.,  R.  6  W.,  S.B.M.,  totaling  about  1,100  acres.  R.  E. 
Gundlaeh  is  regional  manager  and  G.  J.  La  Venture  is 
plant  superintendent. 

The  Temescal  rock  quarry  was  opened  about  1888  to 
furnish  rock  for  macadamizing  streets  in  Los  Angeles 
and  nearby  towns.  According  to  Goodj-ear  (1888,  p.  506) 
an  extensive  crushing  works  with  a  capacity  of  about 
200  tons  of  crushed  rock  per  day  was  being  erected  in 
1888.  This  site  may  also  be  the  location  of  the  San  Ja- 
cinto Tin  ]\Iiiiing  Corporation's  projected  "6.5  mile" 
tunnel  which  was  intended  to  crosscut  the  Cajalco  tin 
veins.  This  tunnel,  begun  about  18!)(),  was  soon  aban- 
doned. By  1914  the  quarry  was  owned  and  operated  by 
the  Temescal  Rock  Company  whose  plant  had  a  capacity 
of  1,500  to  2,000  tons  of  crushed  rock  products  per  day. 

By  1914  an  inclined  tramway  had  also  been  installed 
to  load  blocks,  as  much  as  10  tons  in  weight,  for  riprap 
and  seawall  construction.  The  ([uarry,  whose  floor  was 
180  feet  above  the  bottom  of  Temescal  Canyon,  extended 
along  the  hillside  south   of   the  crushing   plant.   After 


blasting,  broken  rock  was  loaded  with  a  steam  shovel  into 
electric  duni])  ears  for. rail  trans])ort  to  the  nearby  pri- 
mary crusher.  Kinished  pruducts  of  five  size  grades  were 
stored  in  bins,  awaiting  rail  .shipment  (Merrill,  1919,  pp. 
586-587). 

About  1920  the  <|uarry  was  purchased  by  the  Blue 
Diamond  Materials  Company,  Los  Angeles,  which  used 
the  "porphyry"  for  building  aggregate  and  road  metal. 
Jlining  was  by  the  tunnel  or  coyote  system  and  brought 
down  from  60(),()()()  to  l,5()(),00b  tons  of  rocks  in  each 
blast  ;  45  to  125  tons  of  powder  were  used  per  charge. 
The  production  of  the  crushing  plant  had  been  increased 
to  nearly  5,t)0()  tons  per  day  (two  shifts)  by  1924  and 
the  bench  then  being  ((uarried  was  approximately  350 
feet  high  and  1,200  feet  long.  Crushed  rock  products  in 
six  sizes,  ranging  from  V-tu-inch  to  3-inch,  were  produced 
and  used  mainly  for  concrete  aggregate,  particularly  in 
highway  and  building  construction  (Allen,  1923,  pj).  887- 
890;  Tucker,  1!»24,  p.  45).  The  Blue  Diamond  Company 
continued  operation  of  the  quarry  until  1927,  when  the 
plant  was  destroyed  by  fire.  Except  for  small  amounts  of 
3-inch  crushed  rock,  sold  occasionally  to  local  aggregate 
producers  for  use  in  special  road  jobs  (personal  com- 
munication, C.  H.  Gray,  Sr.,  Dec.  1956),  the  property 
remained  idle  until  1947  when  it  was  reopened  by  the 
Minnesota  Mining  and  Manufacturing  Company  to  pro- 
duce roofing  granules.  It  has  been  in  continuous  opera- 
tion since. 

The  quarry  is  in  Temescal  Wa.sh  quartz  latite  por- 
])hyry,  a  fine-grained,  dark-colored,  intrusive  rock  of 
probable  Jurassic  age.  The  quartz  latite  is  blue-gray  on 
weathered  surfaces  and  blue-black  to  gray  on  fresh  frac- 
tures and  forms  rugged,  steep  clitTs.  The  rock,  which 
has  a  fresh  appearance,  consists  of  abundant  white  feld- 
spar and  quartz  phenocrysts  in  a  gray  mieroerystalline 
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Figure  .SI.  Minni\sot,T  Mining  am\  Manufacturing  (...r,;...;., 
operatiim  in  Temescal  ("an.von.  I'lant  (forefirouiid)  includes  color- 
ing huildiuf;  and  warehouse  at  left,  criishing  and  screening  building 
(center),  and  offices  at  far  right.  Kaw  malerial  stoclipile  behind 
plant  (right  middle  distance).  I'rimar.v  crusher  is  at  quarr.v  floor 
level,  above  stockpile  and  about  200  feet  above  plant.  After  crush- 
ing the  rock  is  colored  with  subvitreous  ceramic  glazes  for  use 
a.s  granules  on  jirepared  and  built-up  roofing.  Observer  faces  south- 
east. I'hotoijri'ph  iiiurtr.iy  of  Mituiesola  Mining  and  Manufacturing 
Company,  SI.  Paul,  Minnesota. 
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as  early  as  1937.  Samples  were  processed  in  the  com- 
pany's operating  Wausau,  "Wisconsin,  roofing  grannie 
manufacturing  plant  and  the  resulting  granules  were 
subjected  to  weathering  tests  under  all  types  of  climatic 
extremes.  Five  years  of  such  tests  proved  the  rock  to  be 
satisfactory  and  the  company  then  acquired  an  800  acre 
tract  along  Temescal  Canyon.  The  huge  quarry  had  been 
idle  since  1927,  but  the  i)revious  operator  had  left  150,000  i 
tons  of  blasted-down  rock  at  the  foot  of  a  steep  400-foot 
quarry  face. 

The  present  operator  began  a  new  quarry  road  in 
April  1947,  and  the  construction  of  a  steel  and  concrete 
plant  was  completed  a  j-ear  later.  The  first  granules  were 
processed  in  June  1948.  The  function  of  the  plant  is  two- 
fold ;  first,  the  material  is  crushed  and  screened  into  sizes 
suitable  for  varioiis  t\'pes  of  roofing  granules  and  second, 
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Figure  32.  Temescal  rock  quarry  of  the  Minnesota  Mining  and 
Manufacturing  Company.  Jurassic  (?)  Temescal  Wash  quartz  la- 
tite  porphyry  is  blasted  down  by  large-scale  coyote-hole  blasting 
methods.  At  face  (right  center)  Lorain  2i  cubic  yard  diesel  power 
shovel  loading  12-ton  Euclid  end-dump  truck  which  transports  ma- 
terial to  primary  crusher.  Seeondarj-  breaking  of  blasted  down  rock 
is  done  (left  center)  with  crane-mounted  drop  ball  while  in  left 
foreground  Caterpillar  I)-8  bulldozer  cleans  up  quarry  floor.  Ob- 
.server  faces  nortlieast.  Photograph  roitrteni/  of  Minnesotii  Miiiiiiji 
and  Manufacturing  Company,  St.  Paul,  Minnesota. 

groundmass.  The  phenocrysts  are  mainly  of  plagioclase 
whereas  the  groundmass  is  mainly  quartz  and  orthoelase 
in  about  equal  amounts.  The  rock  ranges  from  dacite  to 
quartz  latite  in  composition,  an  effect  of  small  differences 
in  the  feldspar  ratio.  The  rock  has  good  breakage  quali- 
ties and  is  very  hard.  Locally  it  has  often  been  referred 
to  as  "dark  porphyry"  or  hard  "trap"  rock.  Reserves  of 
the  "porphyry"  are  virtually  inexhaustible. 

The  Minnesota  Mining  and  Manufacturing  Company 
became  interested  in  the  Temescal  quartz  latite  porphyry 


Figure  33.  Primary  jaw  crusher  at  Temescal  rock  quarry  of 
Minnesota  Mining  and  Manufacturing  Company.  The  crusher  i.s  .set 
at  4  inches  and  produces  rock  for  the  raw  material  surge  pile  at  a 
rate  of  150  tons  per  hour.  Observer  faces  .southeast  toward  quarry 
floor  at  right.  Photograph  courteaij  of  Minnesota  Mining  and  Manu- 
facturing Company,  St.  Paul,  .Minnesota. 
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Figure  34.  Raw  material  surge  pile,  Minnesota  Mining  and 
Manufacturing  Company,  Temescal  Canyon.  Quartz  latite  porphyry 
is  delivered  to  the  surge  pile  (center)  by  belt  conveyor  from  the 
primary  crusher  (upper  right)  at  quarry  floor  level.  Belt  conveyor 
(left)  moves  the  crushed  rock  from  the  surge  pile  to  the  plant 
(fig.  31)  below.  Observer  faces  northeast.  Photograph  courtesy  of 
Minnesota  Mining  and  Manufacturing  Company,  St.  Paul,  .l/iii- 
nesata. 

artificial  colors  are  applied  and  bonded  to  the  granules.! 
Initial  capacity  of  the  plant  was  about  100,000  tons  of  ! 
granules  each  year.  This  has  been  increased  several  fold. 

During  the  first  year,  the  plant  operation  drew  upon 
the  150,000  tons  on  the  quarry  floor.  The  "coyote-hole" 
method  of  blasting  has  since  been  used ;  two  shots  in 
1!I49  and  1950  brought  down  500  and  325  thousand  tons 
respectively  in  the  first  step  of  the  process.  The  existing 
(|uarry  face  is  steep  and  nearly  400  feet  high  and  the 
company  has  eontiimed  to  widen  the  bench,  which  is 
about  1,000  feet  long,  on  that  face.  In  the  spring  of  1956 
the  length  of  the  quarry,  on  the  same  bench,  was  ex- 
tended about  900  feet  to  the  south.  This  southward 
(|uarry  extension,  however,  was  only  exploratory  and 
tlie  original  north  part  of  the  quarry  continues  in  1958 
to  be  the  chief  source  of  rock.  As  quarrying  progresses 
the  face  probably  will  be  benched  or  worked  on  two 
levels. 

After  initial  blasting,  secondary  drilling  is  done  with 
jackhammers  to  reduce  the  larger  pieces  to  about  3  feet 
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luaxiiinnii  (liiiiciision,  or  secondary  brcakiii;,'  is  done  by 
craiu'-mounted  drop  ball.  A  Caterpillar  1)-S  traetor-buU- 
dozer  is  used  to  eleaii  fbe  ([uarry  iloor  and  to  aid  the 
operation  of  a  Lorain  l2V-.'"''"bie-yard  diesel  shovel  and 
a  '2' o-eiibie-yard  Hueyrus  Erie  eleetrie  shovel  by  means 
(if  whieh  four  I'i-ton  Euelid  end-dump  trueks  are  loaded 
tijrure  82).  The  material  is  trucked  a  short  distance  to 
the  jirimary  jaw  crusher  (fifrure  83.  84).  located  at 
([uarry  floor  level  about  '200  feet  above  the  processinjr 
plant  (fi-rure  81).  From  the  primary  crusher  a  belt  con- 
veyor takes  the  material  to  a  surf^c  pile  (fifi.  84).  Prom 
there  another  belt  conveyor  moves  the  material  to  the 
plant. 


Oranules  are  produced  in  a  variety  of  sizes  and  a 
wide  ranfje  of  colors.  Pastel  shades  of  red,  green,  and  blue 
arc  some  of  the  most  popular.  The  trade  term  for  the 
colored  {jranules  is  "ceramic-color  stone".  The  major 
output  is  fine-grained  material  in  tlie  range  10  to  35 
mesh  used  for  processed  roofing;  additional  but  smaller 
amounts  of  coarse  granules  in  two  sizes  ('/(-  to  i/^-inch ; 
1 'o-  to  8-inch)  and  10  colors  are  produced  for  built-up 
roofing.  The  granules  for  b\iilt-up  roofing  are  colored 
at  a  small  plant  on  East  Third  Street,  Corona,  north 
of  the  city  park  (figure  85).  Crushed  material  is  de- 
livered by  dump  truck  to  the  Corona  plant  from  the 
Tcincscal  Canyon  (piarry  and  sizing  i)lant.  about  5  miles 


Figure  35.  Roofing  granule  coloring  and  sacking  operation  of  Minnesota  Mining  nm]  Mnmifaifuring  Comp.any  :it  ('■■rnna  H.  r.'  cruslicil 
and  sized  rock,  delivered  by  trucks  from  the  Temescal  Canyon  operation,  receives  a  sulivitiei>us  ctTirmic  glaze.  Kniiii  raw  inateriiil  stuckiiile 
the  rock  goes  to  coloring  operation  (right)  and  then  to  rotary  kilns  (right  center)  where  the  color  is  honded  to  the  rock.  Finished  granules 
are  elevated  to  storage  bins  and  packaged  in  paper  bags,  which  are  stored  on  pallets  (lefti  awaiting  truck  shipment  to  users.  (Jranule.s  are 
produced  in  two  sizes  and  10  colors  for  use  on  built-up  roofing.  Observer  faces  northwest. 


The  rock  is  crushed  in  four  stages  which  successivelj' 
employ  the  primary  jaw  crusher;  standard  cone;  short- 
head  cone ;  and  roll  crusher.  The  fines  are  removed  in 
intermediate  stages.  The  screening  system  is  complex 
and  includes  a  final  rescreening,  after  glazing,  of  the 
finished  product  to  remove  tramp  oversize  and'  the  last 
traces  of  fines  and  dust.  The  coloring  is  done  in  batches; 
raw  granules,  plus  oxides,  chemicals,  and  other  coloring 
ingredients  are  proportioned  and  put  through  a  mixing 
cycle.  After  mixing,  the  particles,  now  uniformly  coated 
go  to  a  rotary  kiln  where  the  pignuMit  is  permanently 
boiuled  on  the  granules  as  a  sub-vitreous  ceramie-type 
glaze.  The  fiuislied  graiuiles  are  stored  in  steel  silos  from 
which  they  are  loaded  into  box  cars.  A  small  proportion 
of  the  output  is  packaged  in  paper  bags. 

Careful  quality  control  is  maintained  by  a  laboratory 
inspection  of  samples  taken  during  various  stages.  Full 
provision  has  been  made  for  elimination  and  removal  of 
dust.  The  plant  has  a  daily  capacity  of  more  than  500 
tons  and  is  the  largest  of  its  kind  on  the  Pacific  Coast. 
About  85  persons  are  employed. 


distant.  Coloring  ingredients  are  added  to  the  raw  gran- 
ules and  the  material  goes  to  a  rotary  kiln  where  the 
pigment  is  bonded  on  the  granules.  The  finished  granules 
are  sacked  in  paper  bags.  Two  identical  kiln  circuits 
are  used,  one  for  each  of  the  granule  sizes  produced. 

The  products  are  supplied  to  roofing  manufacturers 
throughout  the  west  coast  region  and  are  shipped  to 
points  as  far  distant  as  Vancouver,  British  Columbia. 
Fine-sized  material  is  also  marketed  as  an  impact  abra- 
sive. 

Reject  material  from  the  crushing  operations  recently 
has  been  put  to  a  new  by-product  use.  During  1956, 
Pacific  Clay  Products  began  using  small  amounts  of  this 
reject  ( — 28  mesh)  in  sewer  pipe  manufacture  at  their 
Los  Xietos  plant.  Gladding,  McBean  and  Company  also 
use  this  material  in  the  manufacture  of  sewer  pipe  at 
their  nearby  Corona  plant,  which  was  placed  in  opera- 
tion in  Jaiuiary  1958.  This  material  is  reported  to  im- 
prove the  shrinkage  and  drying  qualities  of  the  pipe. 
About  80,000  tons  of  the  reject  are  produced  each  year. 
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Fl(a;RE  3G.     Corona  sand  and  fji-avel  plant  of  the  Transit   MIxhI   Cimcrete   Company   in   lower  Temesonl   Wash,   east   of   Corona. 
This  mediiini-sized   plant   processes  stream  bed  material   from   lower   Temescal   Wash.    Observer   faces   northwest. 


Sand  and  Gravel 

Sand  and  gravel,  so  far  as  known,  have  been  prodnued 
commereially  only  in  small  amounts  from  the  Corona 
South  quadi-anjrle.  However,  two  areas  immediately 
north  of  the  (|uadrangle  have  been   significant   sourees. 

Sand  and  gravel  was  mined  during  1939-41)  from  the 
lower  part  of  Wardlow  Wasli  in  see.  28,  T.  3  S.,  R.  7 
W.,  S.B.M.  (projected),  in  the  southwest  eorner  of  the 
Corona  North  (juadrangle,  just  south  of  State  Highway 
18.  This  material  was  used  to  make  hot  asphalt  and  con- 
crete for  the  construction  of  the  nearby  highway  in  1939, 
and  also  for  concrete  aggregate  used  in  Prado  Dam  in 
1940.  The  jiroperty  has  been  idle  many  years.  In  August 
1957  the  Torrance  Sand  and  (iravel  Products  Company, 
Torrance,  California,  announced  tlieir  intention  of  open- 
ing the  deposit  and  constructing  a  processing  plant 
which  was  expected  to  be  in  operation  in  1958.  In  Octo- 
ber 1958,  however,  the  deposit  remained  inactive. 

The  Transit  Mixed  Concrete  Company  (see  tabulated 
list)  operates  a  medium-sized  sand  and  gravel  quarry 
and  jilant  (figure  36)  one  mile  east  of  Corona  in  sees.  29 
and  30,  T.  3  S.,  R.  6  W.,  S.B.M.  (projected),  at  the 
mouth  of  Temescal  Wash.  The  plant  and  most  of  the  mine 
area  are  in  the  Corona  Nortli  quadrangle  but  a  small 
part  of  the  mined-out  portion  of  the  pit  extends  across 
the  north  edge  of  the  Corona  South  quadrangle.  Their 
operations  include  the  production  of  rock,  sand,  and 
gravel  and  the  manufacture  of  regular  and  lightweight 
buihliiig  blocks,  pii)e,  and  other  concrete  products.  This 
jji-operty  has  been  in  operation  for  many  years  and  was 
formerly  operated  by  Kuster  and  Waterbury. 

Two  small  shallow  gravel  pits  east  of  the  Corona  City 
dump,  in  sec.  32,  T.  3  S.,  R.  6  W.,  S.B.M.  (projected), 
were  operated  on  a  small  scale  during  1937-39  by  the 
Corona  Kock  Company  (see  tabulated  list).  These  pits 
are  10  to  15  feet  deep  and  expose  a  dirty,  silty  sknd  with 
very  little  rock. 

Specialty  Sands 
Glass  Sand 

Class  sand  was  produced  from  the  Corona  area  as 
early  as  1905  (Anbury,  1906,  p.  375).  The  exact  location 


of  the  deposit,  which  was  operated  by  the  Corona  Presseil 
Brick  Comitany,  is  not  known,  but  it  probably  was  either 
the  Nonhof  molding  sand  deposit  or  one  of  several  "feld- 
spar" deposits  along  Wardlow  Wash. 

Silica  sand,  now  entirely  used  in  glass  manufacture, 
has  been  continuously  produced  from  tjie  Corona  sand 
deposit  since  the  1920 's.  The  sand  is  quarried  from 
nearly  fiat-lying  beds  of  the  lower  part  of  the  Paleocene 
Silverado  formation  which  are  exposed  in  only  a  few 
places  east  of  Bedford  Canyon  about  6  miles  southeast 
of  Corona. 

Logs  from  several  oil  wells  drilled  between  Bedford 
and  McBribe  Canyons  indicate  that  this  sand  unit  ranges 
from  about  100  to  possibly  more  than  300  feet  in  thick- 
ness, and  may  underlie  at  least  2  S(|uare  miles  in  that 
area.  It  is  covered,  however,  by  younger  sedimentary 
units  that  range  in  thickness  from  about  200  to  nearly 
1,000  feet.  The  overburden  thickens  southward.  The  Sil- 
verado .sands  are  probablj'  down-dropped  by  several 
vertical  faults  several  thousand  feet  north  of  McBribe 
Canyon,  and  in  some  iilaces  between  tlrese  faults  and  the 
Elsiiiore  fatilt  the  Silverado  formation  may  be  com- 
pletely cut  out  by  faulting. 

Considerable  bulldozer  trenching  and  some  drilling  by 
the  Ottawa  Silica  Company,  Box  437,  Ottawa,  Illinois, 
in  s(>arch  of  new  silica  sand  deposits  was  done  in  1956. 
Tliis  work  was  confined  to  an  area  along  the  Elsinore 
fault  zone  and  included  both  sides  of  JIcBribe  Canyon 
which  lies  between  Bedford  and  Brown  Canyons.  The 
drill  holes  were  put  down  in  a  narrow  fault  sliver  of 
Paleocene  Silverado  formation  sandstone  northwest  of 
McBribe  Canyon  and  are  reported  to  have  encountered 
useable  glass  sand  (personal  communication,  R.  G. 
Crosley).  Most  of  the  area  examined,  however,  is  under- 
lain by  grayish-green  sands,  clayey  sands  and  conglom- 
erates, that  probably  are  upper  Eocene  to  lower  Miocene 
in  age  and  were  mapped  as  the  Vaqueros  and  Sespe  for- 
mations, undifferentiated.  These  sands  are  not  the  same 
as  those  currently  being  mined  for  glass  sand  at  the 
I'orona  sand  deposit  and  if  correctly  assigned  to  the 
Vatpieros-Sespe,  are  younger.  The  exploration  work  ap- 
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|)iirt'iitly  (lid  not  cncouiittT  a  satisfactory  rcsprve  of  use- 
able {rlass  sand. 

In  April  1!).")7,  the  lantlowners  of  tiie  Coronita  Ranch 
sand  deposit  (deseribed  elsewhere  in  this  re{)()rt )  which 
is  alon<r  the  northeast  marfrin  of  Hedford  AVasli,  put 
down  10  exploratory  drill  holes.  Several  of  the  holes,  at 
shallow  depths,  penetrated  Silverado  formation  sand- 
stone similar  to  that  exposed  in  the  Owens-Illinois  Glas.s 
Company  pit  which  ad.joins  the' j)r<)perty  on  the  ea.st. 
Other  holes  bottomed  in  older  alluvium  at  f)()  feet,  indi- 
catiui;  that  the  sand  deposit  is  not  of  uniform  tldckness 
and  has  been  channeled  and  filled  with  stream  debris. 
nurin<r  l!)r)8  the  Del  Monte  Properties  {'omjjany,  P.  O. 
Pox  IfiO,  Pacific  (irove,  California,  tlid  extensive  drilliiip: 
and  sampling;  on  the  Coronita  Ranch.  This  exploration 
was  not  completed  at  the  time  of  writiufr  (Oct.  1958) 
but  preliminary  results  indicate  a  probable  eominer- 
cial  glass  sand  deposit. 

Foundry  and  Sandblasting  Sand 

Foinidry  ( "nuildini,'")  sand  has  been  obtained  in 
small  (juantities  from  several  localities  in  the  Corona 
South  quadrangle.  These  deposits  apparently  are  in  sees. 
10  and  11,  T.  4  S.,  R.  7  W.,  S.B.M.,  about  4  miles  south- 
west of  Corona.  The  sands  are  lenses  in  the  Paleoeene 
Silverado  formation  and  were  worked  intermittently 
from  1917  to  1924.  The  material  was  used  in  Los  An- 
geles for  iron  casting,  apparently  as  molding  sand. 
Foundry  sand  and  material  for  sandblasting  formerly 
were  produced,  by  the  Weisel  Industrial  Sand  Company, 
from  the  Corona  sand  deposit  now  operated  for  glass 
sand  by  the  Owens-Illinois  Glass  Company. 

Corona  Silica  Sand  Deposit  (Oivens-IUinois  Glass 
Cinnptmy.,  P.  J.  Weisel  Industrial  Sand  Company).  Lo- 
cation: NEi  sec.  21;  SEi  sec.  16,  T.  4  S.,  R,  6  W., 
S.B.M.,  6  road  miles  southeast  of  Corona  on  State  High- 
way 71.  C)wnership:  Louis  A.  Weisel,  et  al.,  La  Habra, 
California,  own  about  550  acres  of  patented  land  in  sees. 
15,  16,  21  and  22,  T.  4  S.,  R.  6  W.,  S.B.M.  The  Owens- 
Illinois  Glass  Company,  330  Sansorae  Street,  San  Fran- 
cisco. California  (P.O.  Box  298.  Corona,  California), 
holds  under  lease  about  140  acres  in  sees.  16  and  21. 
P.  J.  Oertel  is  plant  manager. 

The  Corona  silica  sand  deposit  is  the  oldest  continu- 
ously operated  source  of  silica  sand  in  southern  Califor- 
nia and  continues  to  be  tlie  principal  source.  The  deposit, 
which  lies  athwart  State  Highway  71  in  Temeseal  Val- 
ley, was  opened  and  developed  in  the  early  1920's  by 
the  P.  J.  Weisel  Industrial  Sand  Company.  The  plant 
was  operated  by  this  company  until  1945  when  it  and 
the  deposit  were  taken  over  by  Owens-Illinois  Glass 
Company.  A  new  and  much  larger  plant  was  erected  in 
1947  near  the  site  of  the  old  plant  which  was  dismantled. 
The  new  jilant  began  production  in  1948  and  has  since 
been  in  continuous  operation. 

The  sand  is  obtained  from  a  quartz-rich  facies  of  the 
Paleoeene  Silverado  formation.  The  deposit  consists  of 
gently  dipping,  thinly  bedded  and  locally  cross-bedded 
white  sandstone.  Where  exposed  in  the  active  pit  (1957) 
west  of  the  highway  and  in  the  old  <|uarry  face  east  of 
the  highway,  the  usable  sandstone  is  about  120  feet 
thick;  but  well  data  (figure  45)  indicate  it  may  be  nearly 
300  feet  thick  a  short  distance  west  of  the  present  pit. 
In   the   mine   area   the   Silverado   formation    is  exposed 


over  an  irregularly  shaped  rectangular  area  about  2,000 
feet  wide  and  3, ()()()  feet  Unig.  The  sandstone  is  covered 
by  overburden  ranging  from  several  feet  of  older  allu- 
vium in  low-lying  areas,  to  20  feet  or  more  of  Quater- 
nary terrace  gravels,  which  cap  the  deposit  uneonform- 
ably  on  several  low  hilltops.  The  sandstone  is  weakly 
(•emented  by  clay  and  contains  lenses  of  gray  or  gra.vish- 
green  silt  and  sandy  clay.  Along  the  northwest  margin 
of  tlie  pit  west  of  the  highway,  the  intercalated  sandy 
clay  beds  strike  N.  40°  to  50°  W.  and  dip  8°  to  10°  to 
the  southwest. 

The  sandstone  is  coarse-grained  to  f)ebbly.  The  sand 
size  i)articles  are  almost  wholly  angular  to  subangular 
(piartz  grains,  and  the  ix'bbles,  which  are  roundecl,  are 
of  ((uartz  and  feldspar.  The  sandstoni'  contains  abund- 
ant jiearly  gray  flakes  of  anauxite  and  black  to  greenish 
black  or  grayish-green  mica  (biotite  and  mu.scovite) 
which  commonly  give  the  sand  a  distinctive  schistose 
appearance.  Minerals  present  in  minor  proportions  in- 
clude, in  order  of  decreasing  abundance :  feldspar,  nuig- 
netite-ilmenite,  epidote,  zircon,  tourmaline,  and  horn- 
blende. About  30  to  40  percent  of  the  deposit  is  clay,  silt 
and  fine  sand  ( —200  mesh  )  ;  60  to  70  percent  is  sand 
and  small  |>ebble  sized  (+200  mesh  to  i-inch)  ;  and  gen- 
erally less  than  10  percent  is  large  pebbles  (-|-i-inch  to 
i-inch). 

A  marked  increase  in  the  clay-sand  ratio  occurs  below 
the  u.sable  sandstone  at  a  dei)th  of  about  120  feet  in  the 
]Mt  west  of  the  highway;  this  apparently  marks  the  lower 
limit  of  glass  sand.  Stripping  of  the  upper  i)art  of  the 
deposit  in  the  north  extension  of  the  pit  has  shown  the 
presence  of  lenses  and  pods  of  micaceous  silt  and  sandy 
clay  in  a  greater  ratio  than  in  the  south  i)art,  thus  re- 
quiring the  selective  removal  of  considerable  waste  ma- 
terial. Drilling  in  the  pit  area  west  of  the  highway  has 
penetrated  clay  beneath  the  anauxite-bearing  glass  sand 
(Stauffer,  1946,  maii),  and  water  wells  on  the  property 
bottomed  in  feldspathie  biotite  diorite  at  100  feet  (well 
no.  1,  plate  1)  and  biotite  quartz  monzonite  at  325  feet 
(well  no.  2,  plate   1). 

The  Corona  silica  sand  deposit  is  an  unusual  quartz- 
rich  facies  in  the  lower  part  of  the  Paleoeene  Silverado 
formation  and  is  apparently  nonmarine.  Dei)osits  of 
silica  sand  and  clay  occur  elsewhere  in  the  Silverado 
formation  10  to  15  miles  to  the  south,  southwest  along 
the  southwestern  flank  of  the  Santa  Ana  Mountains, 
mainly  near  Trabuco  Canyon,  Orange  County,  but  are 
not  altogether  comparable  in  composition  with  the  Corona 
deposit.  None  of  the  Silverado  sandstone  expo.sed  else- 
where in  the  Corona  area  appears  to  correlate  precisely 
in  composition  with  the  Corona  deposit,  but  the  arkosie 
sandstone  which  overlies  the  sedimentary  clay  zone  in 
many  of  the  clay  pits  probably  correlates  stra'tigraphic- 
ally  with  the  Corona  deposit. 

The  property  was  first  developed  in  the  early  1920 's 
by  means  of  a  quarry  in  sec.  16,  T.  4  S.,  R.  6  W.^  S.B.M., 
on  the  east  side  of  Highway  71.  By  1928  a  washing  and 
screening  plant,  on  the  east  side  of  the  highway  and  of 
50  tons  daily  capacity,  was  in  operation.  Material  mined 
from  quarries  and  open  pits  east  of  the  highway  was 
delivered  to  the  i)lant  by  drajzline  scrapers.  The  products 
included  glass  sand,  foundry  sand  and  .sandblasting 
sand.  Ten  men  were  employed  (Tucker  and  Sampson, 
1929,  p.  504).  By  1944,  the  principal  quarry  was  600 
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FloiRE  3".  Glass  sand  iiroc-cssiiiK  plant  of  Owens-Illinois  Glass  Company  at  Comna.  Kaw  material  is  obtained  from  ;;>Milly  dipping 
sandstone  of  the  Paleocene  Silverado  formation  (exposed  in  pit,  center).  Sand  from  surge  pile  is  moved  by  conVeyor  belt  (left)  across 
State  Highway  71  to  the  plant  (left  center)  where  it  is  i>rocessed  for  n.se  as  glass  sand.  Processed  sand  is  conveyed  to  storage  bins  (right 
center)  from  which  the  sand  is  loaded  into  railroad  cars  or  trncks  for  transport  to  glass  mannfactnring  plants.  Offices  and  laboratories  are 
honsed  in  qnon.set  type  building   (center).  Ob.server  faces  northeast.  I'hoioyrapli  \iy  Thomas  K.  Gay,  Jr. 


Figure  38.  Gently  dipping  sandstone  (I'aleocene  Silverado  formation)  exposed  in  pits  at 
the  ("orona  silica  sand  mine  of  Owens-IUijiois  Glass  Company.  Carryall  scrapers  transport  raw 
sand  to  crusher  at  base  of  inclined  conveyor  (  rigli(  middle  distauci')  which  supplies  raw  surge 
pile  (center  middle  distan<'e).  .\  second  inclined  conveyor  (left  middle  distance)  conveys  the 
sand  across  State  Highway  71  to  processing  jdant.  Inactive  pit  east  of  highway  is  at  left  of 
plant,  active  pit  (lO.'iH),  which  has  been  greally  enlarged  since  this  photo  was  taken  in  l!).">t), 
occupies  the  foreground  and  behind  conveyor  at  right  is  the  largest  pit,  inactive  since  19r)7. 
Observer  faces  southeast,  view  along  the  Corona-Elsinore  trough.  Santa  Ana  Mountains  at 
right,  Gavilan  Hills  at  left.  J'haloi)iaph  lnj  Thomas  I',  (lay.  -Ir. 
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feet  lon;^  and  600  feet  wide  and  about  120  feet  deep.  About  20  to  25  percent  of  the  raw  ore  is  rejected  at  this 

Sand  was  bhisted  from  the  face  and  moved  by  dragline  first  classification.  Classified  material  is  then  scrubbed  by 

to  the  plant  where  it  was  screened,  clas.sified,  washed,  attrition  scrubbers  to  remove  coatings  of  day  and  iron 

crushed,  dried   and  passed  over  a   magnetic   separator.  oxide  from  the  (juartz  grains  which  are  then  washed  and 

About  3.000  tons  of  material  per  month  were  produced  screened  into  plus  and  minus  30-mesh  fractions.  Minus 

and  shipped-  via  rail  to  various  users  for  sandblasting,  30-mesh  material  is  cla.ssified  to  remove  fines  which  go  to 

glass  sand,  aud  stucco  plaster   (Tucker  and  Sampson,  a  thickener.  The  overflow  from  the  thickener  and  the 

1945.  i>i).  163-164).  Daily  output  was  from  100  to  150  rake  product  fro7n  the  cla.ssifier  are  transferred  to  the 

tons  of -sand  which  averaged  about  93  percent  SiOo,  4+  "amber"  sand  drain  bins.  Plus  .30-mesh  material  from 

percent  Al.O:)  and  3  percent  alkalies  with  Fe^Oi  content  the  screens  is  ground  and  classified  to  remove  fines  which 

about  O.io'percent  (Valentine,  1947,  p.  1).  go  to  a  thickener.  The  rake  and  thickener  products  are 

In  ti>e  late  1940's  the  quarry  ea.st  of  the  highway  was  screened  into  plus  and  minus  40-mesh  fractions.  Plus  40- 
abandoned  and  open  pit  operations  were  started  in  sec.  Juesh  material  is  reground  and  classified  in  closed  cir- 
21.  just  west  of  the  highway  and  across  the  road  from  cuit;  minus  40-mesh  is  dewatered  in  a  Dorr  classifier 
the  plant.  In  1956  this  quarry  was  crudely  triangular  in  from  which  the  sand  goes  to  "flint"  .sand  drain  bins  and 
plan,  and  had  dimensions  of  about  800  feet  by  450  feet  water  is  reclaimed  for  reuse  in  the  mill, 
by  TOO  feet  and  a  maximum  depth  of  about  120  feet.  The  clay  and  other  fines  are  removed  and  sand  of  the 
During  1956,  overburden  was  strijijied  from  a  large  area  required  size  and  purity  is  prepared  by  the  above  out- 
adjoining  the  north  edge  of  the  pit  and  in  early  1957  all  lined  process  of  grinding  and  classifying  which  rejects 
mining  was  in  this  north  extension  of  the  pit   (fig.  39).  about  45  percent  of  the  pit  run  material.  The  sand  is 

In  1947,  the  Owen.s- Illinois  Glass  Company  erected  a  drained  for  several  hours  after  which  the  relatively  dry 

modern  sand  treatment  plant  (fig.  37),  which  was  placed  top  part  is  pulled  from  the  bins  onto  a  conveyor  by  a 

in  operation  in  January  1948.  The  function  of  the  plant  reclaiming  digging  ladder  and  the  material  goes  to  driers, 

is  to  remove  clay  and  iron-bearing  constituents  from  the  After  drying  the  sand  then  passes  over  Dings  magnetic 

sand  and  to  produce  high  grade  silica  sand  suitable  for  Hi-intensity  separators  that  remove  magnetic  impurities 

use  in  the  manufacture  of  glass.  such  as  mica   (biotite  and  nuiscovite),  magnetite,  ilme- 

In  the  pit,  both  stripping  of  overburden  and  mining  nite,  epidote,  zircon,  tourmaline,'  and  hornblende.  Mag- 
are  done  with  rippers  and  bulldozers  (fig.  38).  Carryalls,  netic  products,  which  comprise  about  3  to  4  percent  of 
drawn  by  Caterpillar  tractors,  scrape  up  the  loosened  the  dry  processed  sand,  go  to  waste  piles  and  the  finished 
raw  materials.  They  haul  overburden  to  waste  dumps  sand  to  storage  bins.  Hopper  bottom  railroad  cars  and 
and  crude  sand  to  a  dumping  hopper  over  the  crusher  trucks  are  loaded  directly  from  'the  storage  bins  and 
))it.  The  crusher  disintegrates  the  material,  but  does  not  transport  the  sand  to  market. 

crush  the  pebbles.  From  the  crusher  a  belt  convejw  takes  -j.^^.^,    grades    of    sand    are    produced:    "flint"    sand 

the  material  to  a  raw  storage  pile.  .^^.j^i^^   j^  ^,gp^   ^o  ^ake  colorless  gla.ss,   and  "amber" 

From  raw  storage  piles,  the  material  is  moved  up  a  ^^^^  .^^j^j^.^  j^  used  in  the  manufacture  of  amber-  and 

long  belt  conveyor  which  crosses  the  highway  to  surge  green-colored  glass  containers.   The  composition  of  the 

bins  at  the  mill.  From  there  the  feed  is  divided  and  gjj^^  ^^Yid  is  as  follows: 

directed  into  twin  circuits  in  the  mill  where  it  is  scrubbed,  ^,.^                                                                        n^ -w   »    a^nr/ 

,  ,      1        •/?     1    u         •  «  r*  ^        -n      ^-         1  SiO. 94..17C   to  9b.0% 

ground,  and  classihed  by  size.  Alter  classincation  loose  ^,^q^  2.5%  to    3.5% 

fines  are  piped  as  a  slurry  to  thickeners  from  which  the  k=0,  Xa»0,  etc 1.8%  to    2.3% 

underflow  (reject  material)  is  transferred  to  waste  ponds.  FejOj -03%  to  .035% 


ipim 


■Alt-" 


'm^. 


FlGtJRE  39.  Owens-Illinois  Glass  Company's  glass  sand  operation  in  the  Corona-Elsinore  trough,  southeast  of  Corona.  Inactive  original 
pit  east  of  highway  is  at  left,  present  (19.58")  active  pit  at  center  and  top  of  plant  barely  visible  beyond.  Pits  are  opened  in  Paleocene 
Silverado  formation  sandstone  which  is  overlain  by  a  thin  covering  of  terrace  deposits  on  the  flat-topped  ridges  at  both  left  and  nght. 
Obsener  faces  southeast. 
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Kir.rRE  -41.  Coronita  Kaiich  sand  deposit.  Flat-topped  hills  covered  with  terrace  prravels  are  underlain  by  sandstone  of  the  Paleocene 
Silverado  formation.  Corona  silica  sand  mine  is  beyond  low  hill  at  left.  Low  areas  in  left  and  right  middle  distance  are  covered  with 
older  allnviiini.  Lower  Bedford  Wash    (foreground)    is  covered  with  alhivinni.  Ob.sener  faces  southeast. 


The  composition  of  amber  sand  differs  from  that  of  flint 
sand  only  in  that  the  iron  content  is  higher  and  totals 
from  O.O-l  to  ().()()  percent. 

Initial  cajiacity  of  the  i)laiit  in  1!I48  was  !)()  tons  per 
hour  of  crude  sand  with  output  of  about  30  tons  of  tin- 
ished  flint  sand  and  15  tons  of  amber  sand  per  hour. 
Since  1950,  more  than  100,000  tons  of  finished  sand  have 
been  shipped  each  year  to  the  Los  Angeles  area. 

The  waste  jiond  material  contains  a  larpre  proportion 
of  clay  of  which  a  portion  is  used,  after  settling,  as  a  con- 
stituent in  the  manufacture  of  common  clay  products. 
Since  195()  the  Jordan  Tile  Company  of  Corona  has  tised 
^iime  of  this  material  in  the  manufacture  of  red-burning 
quarry  tile,  and  Hancock  Brick  Company,  Highgrove, 
also  uses  small  amounts.  Since  about  19-18,  the  Liston 
Brick  Company  located  lialf  a  mile  north  of  the  Owens- 
Illinois  operation,  has  used  small  amounts  of  the  stripped 
waste  clay  materials  in  the  manufacture  of  conunon  clay 
l)roducts. 

The  deposit  appears  to  contain  easily  accessible  re- 
-'•rves  sufficient  for  many  years  of  operation  at  current 
"iisumption  rates.  Vast  additional  reserves,  although 
uii|)roven,  are  indicated  by  geologic  evidence  to  exist 
northwest,  west  and  south  of  the  present  pit.  However, 
overburden  in  this  area  may  prove  too  thick  for  economic 
mining  operations. 

Coronita  Ranch  Sand  Deposit.  Location  :  SW^  see.  16, 
EiSEl  sec.  17,  T.  4  S.,  R.  6  W.,  S.B.M.  along  the  east 
margin  of  lower  Bedford  AVash  a  quarter  of  a  mile  w-est 
of  State  Highway  71  and  6^  road  miles  southeast  of 
Corona.  Ownership :  Joel  D.  iliddleton,  9531  Heather 
Road,  Beverly  Hills,  California,  and  Donald  C.  McMil- 
lan, 8704  Colima  Road,  Whittier,  California,  own  "240 
acres  of  patented  ranch  land. 

The  Coronita  Ranch  sand  deposit  (fig.  41)  adjoins  the 
west  edge  of  the  Corona  silica  .sand  deposit  (described 
elsewhere  in  this  report)  and  apparently  is  the  northwest 
extension  of  the  same  sequence  of  Silverado  formation 
sandstones  and  clayey  saiuistones  which  have  furnished 
a  steady  sujiply  of  specialty  sand  for  many  years.  On 
this  property  the  Silverado  sandstone  crops  out  in  one 
small  exposure  on  the  east  bluff  of  Bedford  Wash.  Here 
it  .strikes  X.  45"  ^Y.  and  dips  8°  to  10°  SW.  The  accom- 
panying geologic  map  (pi.  1)  shows  the  remainder  of 
the  property  is  covered  mostly  by  older  alluvimn  (Qalo) 


and  alluvium  (Qal)  but  one  small  hill  is  capped  by  ter- 
race deposits  (Qt).  Tjow  hills,  which  rise  along  the  south 
margin  of  the  property  east  of  Bedford  Wash,  are  under- 
lain by  the  Sespe  and  Vaqueros  formations,  undiffer- 
entiated (Tvs). 

This  property  was  first  explored  for  glass  sand  in 
April  1957,  when  10  drill  holes  (fig.  42)  were  put  down 
in  the  SW^  sec.  16  along  the  southeast  margin  of  and 
east  of  Bedford  Wash.  The  investigation  was  carried  out 
under  the  direction  of  Mr.  Meredith  C.  Brown  who  kindly 
furnished  the  drill  logs  (fig.  43)  and  results  of  labora- 
tory work  (fig.  44).  Samples  were  tested  in  the  labo- 
ratories of  Pacific  Clay  Products  by  Mr.  Jack  Kilgore, 
chemist.  Early  in  1958  the  property  was  taken  under 
option  by  the  Del  Monte  Properties  Company,  P.  0.  Box 
150,  Pacific  Grove,  California.  This  company  did  addi- 
tional drilling  and  sampling  in  this  area  and  also  on 
other  parts  of  the  Coronita  Ranch  in  sees.  17,  18,  19,  and 
20,  T.  4  S.,  R.  6  W.,  S.B.M. 

The  alluvial  overburden  ranges  from  2  feet  along  the 
east  edge  of  Bedford  Wash  to  more  than  90  feet  in  the 
east  part  of  the  property  along  the  old  county  road. 
Five  drill  holes,  ranging  from  26  to  90  feet  in  depth,  en- 
countered overburden  only  which  is  shown  as  older 
alhivium  on  the  geologic  map  (pi.  1).  This  area  of  thick 
overburden  trends  north-northeast  and  separates  the  two 
areas  of  thinner  overburden,  one  on  the  Coronita  Ranch 
property  and  the  other  on  the  adjoining  Corona  prop- 
erty. Apparently  much  or  all  of  the  Silverado  sandstone 
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Figure  42. 


SCALE 

Sketch  map  showing  location  of  drill  holes  on 
Coronita  Ranch  sand  deposit. 
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Drill 

Drill 

hole  no. 

Spl.  interval 

hole  no. 

Spl.  interval 

(fig.  42) 

depth  (feet) 

Sample  description 

(fig.  42) 

depth  (feet) 

Sample  description 

1 

0-33.2 

Rock  &  gravel.  Jlock  to  6"  dia. 

47.3-.57.0 

Fine  gr  ss.  Mica  decreasing. 

33,2-38.0 

Sd  &  gravel  with  sticky  cl  bond. 

57.0-68.0 

Cs  gr  ss,  pink  &  white. 

38.0-70.0 

Fine  sd,  cl  &  silt  with  occasional  rocks.  Interpretation;  0-70, 
older  alluvium. 

68.0-82.0 
82.0-90.0 

Fine  gr  ss,  gray  &  green.  Much  mica. 
Cs  gr  S3,  tan  &  white.  Less  mica. 
Interpretation;  0-24.5,  older  alluvium;  24.5-90, 

Silverado 

2 

0-28.0 
28.0-32.0 

Overburden.  Rock  &  gravel. 
Cs  ss.  Light  yellow  cl  bond. 

fm. 

32.0-38.8 

Med  gr  ss  turning  from  cream  to  white. 

7 

0-42.0 

Overburden.  Rock  &  gravel. 

38.8-40.8 

Cs  gr  ss  white. 

42.0-44.0 

Cs  ss,  tan  iron  stained. 

40.8-49.2 

Fine  gr  ss  much  mica  present. 

44.0-69.0 

Cs  white  ss. 

49.2-53.0 

Coarser  gr  ss  with  greenish  cl  streaks. 

69.0-72.0 

Fine  yellow  sd.  Much  mica. 

53.0-55.8 

Fine  grading  to  cs  ss. 

72.0-76.0 

Cs  white  ss. 

55.8-62.0 

Cs  gr  white  ss. 

76.0-78.0 

Cs  white  ss  with  streaks  of  hard  gray  cl. 

62.0-66.2 

Fine  gr  ss  much  black  mica. 

78.0-90.0 

Cs  white  ss. 

66.2-75.0 

Cs  ss  much  quartz.  Less  mica. 

Interpretation:  0-42,  older  alluvium;  42-90,  Silverado  fm. 

75.0-81.0 

Med  gr  ss  much  mica. 

81.0-88.0 

Cs  white  ss  very  clean. 

8 

0-90.0 

Overburden.  Abandoned  because  of  overburden  depth. 

88.0-90.0 

As  above.  Slight  increase  in  mica. 

Interpretation:  0-28,  older  alluvium;  28-90,  Silverado  fm. 

9 

0-  2.0 

Interpretation:  0-90,  older  alluvium. 
Overburden,  sd  &  gravel. 

3 

0-26.0 

Overburden.  Rock  &  gravel.  Abandoned.  Rocks  too  large. 
Interpretation:  0-26.  older  alluvium. 

2.0-28.0 
28.0-34.5 
34.5-41.8 

Cs  cream  &  white  ss. 

Cs  gray  ss.  Alternate  beds  of  mica  in  streaks. 

Cs  white  ss  some  mica  in  streaks. 

4 

0-69.0 

Overburden.  Sd,  gravel,  silt,  &  cl.  Abandoned.  Interpreta- 
tion: 0-69,  older  alluvium. 

41.8-47.0 
47.0-52.5 
52.5-55.0 

Cs  white  ss  little  mica. 
Med  gr  ss  much  mica. 
Heavy  black  mica.  Looks  like  lignite. 

s 

0-43.0 

Overburden.  Heavy  rock  &  gravel.  Abandoned.  Interpreta- 
tion: 0-43,  older  alluvium. 

55.0-90.0 

Cs  white  &  gray  ss  very  little  mica. 
Interpretation:  0-2,  alluvium;  2-90,  Silverado  fm. 

6 

0-24.5 

Overburden.  Rock  &  gravel. 

10 

0-  8.0 

Overburden.  Sd  &  rock. 

24.5-38.0 

Fine  gr  ss,  yellow  to  green.  Some  mica. 

8.0-15.0 

Med  gr  cream  colored  ss. 

38.0-42.5 

Micaceous  sh. 

15.0-80.0 

Alternate  cs  &  med  gr  ss. 

42.5-47.3 

Med  gr  ss,  strealcs  of  hard  gray  cl. 

Interpretation:  0-8,  alluvium;  8-80,  Silverado  fm. 

Figure  43.     Logs  of  drill  holes,  Coronlta  Ranch  sand  depi>.'iit.  Courtesy  Meridith  C.  Broun;  interpretation  added  hy  ('.  If.  Gray. 


Spl  interval 
depth  (feet) 

Total  re- 
covery (%) 

-t-4  mesh 
(%) 

— 4-f30 
mesh  (%) 

-304-150 
mesh  (%) 

Natural  — 

4-1-30  mesh 

Natural  -30-1-150  mesh 

Drill  hole  no. 
(fig.  42) 

FeiOj  (%) 

MtOz  (%) 

FeiOi  (%) 

AhO,  (%) 

2      - 

32.0-40.8 
40.8-49.2 
49.2-90.0 

45.0-57.0 
57.0-68.0 
68.0-82.0 
82.0-90.0 

44.0-90.0 

2.0-52.5 
52.5-90.0 

8.0-80.0 

75.6 
68.5 
78.4 

75.4 
79.5 
67.4 
77.1 

79.0 

80.9 
81.9 

76.2 

76.4 

72.7 

3.4 
1.9 
3.0 

1.7 
4.3 
0.6 
1.8 

3.7 

3.6 
3.8 

2.1 

2.7 

0.7 

52.7 
27.6 
51.3 

33.4 

52.9 
18.7 
48.8 

53.9 

57.1 
58.7 

45.3 

45.5 

41.8 

43.9 
70.5 
45.7 

64.9 
42.8 
80.7 
49.4 

42.4 

39.3 
37.5 

52.6 

51.8 

57.5 

.031 
.031 
.024 

.044 
.025 
.043 
.035 

.029 

.025 
.026 

.029 

.031 

.039 

5.72 
5.32 
4.83 

5.41 
4.97 
7.33 
4.81 

5.32 

5.37 
4.77 

4.17 

5.27 

5.86 

.090 
.142 
.115 

.058 
.730 
.074 
.119 

.032 

.030 
.039 

.036 

.133 

.086 

4.76 

6    

8.01 
5.28 

5.84 

7 --- 

8.97 
8.86 
5.93 

4.92 

9 - - --- 

4.47 

10      

3.86 
4.91 

Average -. 

5.98 

Outcrop,  east  edge  Bedford  Wash 

12.16 

Preparation  and  anabsis  of  samples:  samples  were  split  an<l  blended:  +•*  mesh  was  removed.  — 4  mesh  was  scrubbed  clean  in  a  Fagergren  laboratory  cell  and  the  clay  removed 
l»y  deeantation.  This  was  dried  and  weighted  {indicated  in  Total  Recovery  column).  Sample  was  then  screened  into  two  fractions  ( — 4  -f3fl  mesh. —30  +150  mesh  columns). 
The  — 4  -}-30  mesh  was  ground  to  — 30  -f  150  mesh.  Mica  was  removed  from  this  sample  and  the  natural  — 30  +150  mesh  material  by  electrostatic  separation,  followed 
by  magnetic  separation  for  removal  of  tlie  iron-bearing  minerals.   Standard  methods  of  analysis  u-'ied  by  the  glass  Industry  were  emidoyed.    (Data  Odurtesy  of  Meredith  C.   Brown). 


Figure  44.     Analyses  of  drill  holo  samples,  Coronita   Ranch  sand  deposit.  Analyses  hy  Jack  Kilgore,  Pacific  Cloy  Products,  May  lO')! 
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was  removed  by  erosion  from  a  rather  narrow  water- 
course, which  was  later  filled  with  alluvial  debris. 
.Medium-  to  coarse-trraiued  Silverado  sandstone,  siltstone, 
and  sandy  elay  with  abundant  jrreenish-trray  miea  was 
encountered  in  ;')  drill  holes,  all  of  which  bottomed  in 
this  formation  at  90  feet.  Overburden  ranged  from  2  to 
24  feet. 

Beneficiation  tests  and  analyses  of  samples  indicate 
that  the  Coronita  Ranch  .sand  deposit  is  probably  of 
glass  grade  (Urown,  19,'57).  The  iron  oxide  content  of 
benefieiated  material  is  low,  the  deposit  is  favorably  lo- 
cated in  regard  to  transportation  and  is  adjacent  to  an 
operating  glass  sand  plant.  The  sand  was  not  bottomed 
in  any  of  the  drill  holes  which  penetrated  sand  indicat- 
ing that  substantial  reserves  are  probably  present.  How- 
ever, additional  drilling  and  sampling  would  be  neces- 
sary to  give  a  meaningful  estimate  of  the  potential  of 
this  deposit. 

Jones  (Hoaq  Ranch)  Sand  Deposit.  Location:  SWi 
sec.  17.  T.  4  S.,  R.  6  \Y.,  S.B.M.  between  Bedford  and 
Joseph  Canyons  about  4  miles  southeast  of  Corona. 
Ownership :  Riverside  Cement  Company  Division  of  the 
American  Cement  Corporation,  Post  Office  Box  832, 
Riverside,  California,  owns  80  acres  of  patented  ranch 
land. 

The  Jones  deposit,  on  the  old  Iloag  Ranch,  was  owned 
in  1925  by  A.  E.  Jones  of  Corona  who  did  some  open  cut 
development  work  and  erected  a  wooden  loading  bin. 
Apparently  there  has  been  little  or  no  production  of 
glass  sand  from  this  property,  but  small  amounts  of 
sand  mav  have  been  produced  and  used  as  foundry  sand 
in  the  1920  "s. 

The  deposit  is  composed  of  generally  massive,  poorly 
consolidated,  white  sandstone  which  is  locally  conglom- 
eratic. It  is  i>robably  of  Pliocene  age.  Indistinct  bedding 
appears  to  strike  nortliwestward  and  dip  about  20° 
southeast.  The  sandstone  consists  mostly  of  quartz  and 
feldspar.  In  places  the  unconsolidated  sand  contains 
very  little  mica  and  has  no  visible  impurities,  elsewhere 
it  contains  much  miea,  occasional  clay  shale  dasts  and 
cobbles  of  granitic,  volcanic,  and  metasedimentary  rock. 
The  mixed  sandstone  and  conglomeratic  sandstone  is  ex- 
])osed  over  an  area  about  1,000  feet  square.  An  over- 
burden, 5  to  10  feet  thick,  of  older  alluvium  covers  the 
central  and  southern  part.  Tucker  and  Sampson  (1929, 
p.  505)  state  that  the  raw  material  was  reported  to  eon- 
tain  97.45  percent  silica  and  was  upgraded  to  97.54  per- 
cent silica  after  washing  and  screening  and  that  the  iron 
content  ranged  from  0.09  percent  to  0.11  percent.  As 
glass  manufacturers  usually  retpiire  sands  with  the  iron 
content  less  than  0.04  and  rarely  permit  over  0.06  per- 
cent, the  Jones  sand  probably  would  re(|uire  beneficia- 
tion  to  reduce  the  iron  content.  A  more  detailed  study 
of  the  quartz-feldspar  ratio  and  much  more  sampling 
together  with  chemical  analyses  woidd  be  required  to 
evaluate  this  deposit  as  a  potential  source  of  glass  sand. 

The  property  had  been  idle  for  many  years,  and  only 
the  remains  of  a  small  wooden  loading  bin  and  an  open 
cut  marked  the  location  in  19r)6.  In  September  1958  the 
Riverside  Cement  Company,  Division  of  the  American 
Cement  Corporation,  P.  O.  Box  832,  Riverside,  Califor- 
nia, held  the  property  under  option  and  did  extensive 
drilling  and  sampling.  At  the  time  of  writing  (October 
1958)   the  drilling  had  not  been  completed  but  prelim- 


inary information  indicated  substantial  reserves  of  white 
sand,  probably  suitable  for  use  in  the  manufacture  of 
white  Portland  cement.  In  December  1958  Riverside  Ce- 
ment Company  announced  their  intention  of  construct- 
ing a  white  cement  manufacturing  |)lant  adjacent  to  the 
existing  Crestmore  plant  in  West  Riverside. 

Tcmescal  Canyon  SUlica  Sand  Deposit.  Location- 
NEJ  sec.  29,  T.  4  S.,  R.  6  W.,  S.B.M. ,  5  miles  southea.st 
of  Corona  southeast  of  Bedford  Motorway  and  north  of 
McBribe  Canyon.  Ownership:  Arthur  E.  Garratt,  3340 
Eastern  Avenue,  Los  Angeles  32,  California,  owns  sec. 
29,  formerly  railroad  land. 

Coarse,  weakly  indurated,  white  arkose  of  probable 
upper  Eocene  to  lower  Miocene  age  (undifferentiated 
Vaciueros  and  Sespe  formations  on  accompanying  map) 
crops  out  over  much  of  the  X.JNEi  sec.  29,  but  tlie  flat- 
topped  ridges  in  this  area  are  capped  by  Quaternary 
terrace  gravels.  South  of  these  cx])osures  is  a  fault  sliver 
of  Paleocene  Silverado  formation,  composed  of  sand- 
stone, clayey  sandstone  and  clay,  which  crops  out  along 
the  northeast  side  of  the  Elsinore  fault  and  extends  from 
McBribe  Canyon  northwest  along  the  margin  of  the 
Santa  Ana  IMountain.s.  The  fault  sliver  is  about  600  feet 
wide  and  2,000  feet  long.  The  Va(|ucros  and  Sespe  sand- 
stones in  the  Temescal  Canyon  deposit  area  were  pros- 
pected years  ago  by  means  of  several  shallow  pits  from 
which  a  small  production  may  have  been  obtained. 
Sampson  and  Tucker  (1931,  p.  444)  give  the  following 
analysis  for  material  which  presumably  came  from  the 
prospect  pit  designated  as  No.  58  on  plate  1 : 

SiOs  .^1=03  FesOs  CaO  MgO  len.  Loss     Moisture 

73.74%     12.77%     1.03%     5.25%     3.04%     0.87%     1.22% 

Early  in  1956  the  Ottawa  Silica  Company,  Box  437, 
Ottawa,  Illinois,  took  the  property  under  option  and  ex- 
plored in  this  area  and  also  in  the  Wi  sec.  28  where 
sandstone,  silt  and  sandy  clay  of  the  undifferentiated 
Vaqueros  and  Sespe  formations  crop  out  along  McBribe 
Canyon.  Eight  18-inch  diameter  drill  holes,  made  with  a 
cesspool  digger,  were  put  down  in  the  Silverado  forma- 
tion in  the  NE^  sec.  29  while  the  remainder  of  the  area 
was  explored  by  numerous  bulldozer  cuts  and  trenches. 
Samples,  taken  at  2-foot  intervals  from  the  drill  holes 
and  .selectively  from  the  open  cuts,  were  tested  in  the 
company's  laboratory.  None  of  the  testing  data  is  avail- 
able, but  the  Silverado  sandstone  in  sec.  29  is  reported 
to  be  suitable  for  use  as  gla.ss  sand,  whereas  the 
Vaqueros  and  Sespe  .sandstone  in  sec.  28  is  not  (personal 
communication,  R.  G.  Crosley). 

WATER  RESOURCES  (GROUND  WATER) 

"Water  is  perhaps  the  most  sought-after  and  important 
natural  resource  in  the  Corona  area.  The  town  of  Corona 
and  surrounding  citrus  groves  lie  in  the  Temescal  ground 
w'ater  basin  which  has  been  described  in  some  detail  bv 
Eckis  (1934,  pp.  178-181,  plates  C  &  D)  from  whom  the 
following  has  been  largely  abstracted.  This  basin  has  a 
surface  area  of  approximately  16,200  acres  and  is  bounded 
by  the  Santa  Ana  River  on  the  north ;  the  Chino  and  El- 
sinore fault  zones  on  the  southwest;  El  Cerrito  Hills  on 
the  southeast;  and  the  granitic  hills  of  the  Perris  Block 
form  an  irregular  northeast  margin.  Other  small  alluvial 
basins  lie  to  the  southeast  along  the  Corona-Elsinore 
trough. 
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Operator 

Well 

Location 
S.B.B.&M. 

Date 
begun 

Total 
depth 
(feet) 

No.  on 

plate  1 

T. 

R. 

Sec. 

Geology  and  remarks 

1 

Owens-lllinoia  Glass  Company. . 

(water  well) 

4S 

6W 

16 

1947 

100 

100'  of  Silverado  fm.  ss  and  clay.  Bottomed  in  felds- 
pathic  biotite  diorite  at  100'. 

2 

Owens-Illinois  Glass  Company. . 

(water  well) 

4S 

6W 

21 

1947 

325 

325'  of  Silverado  fm.  ss  and  clay,  clay  zone  beneath  ss; 
bottomed  in  biotite  qtz.  monzonite  at  325'. 

3 

Orangethorpe  1 

redrilled  as: 

4S 

6W 

28 

1-49 
5-50 

625 
078 

Spud  in  Qal.  Reported  to  have  encountered  oil  at  depth 
of  625'  in  poorly  consolidated,  coarse,  ss  and  cbl  eg. 
Pumped  2H  B/D  14.5  gr.  oil. 

Deepened  to  878';  5  B/D  90.0  cut.  Pumped  off  5/13/50. 
Abandoned  1951. 

redrilled  by: 
.lohnson,  C.  H.  (Fife  Bros.) 

4 

Frontier  Petroleum  Company 

Barger  1             

4S 

6W 

28 

l-,50 

1.060 

Spud  in  Qal;  drillers  log  indicates  probably  in  Vaqueros 
and  Sespe  fms..  undifferentiated,  ss  and  eg  to  840'; 
14'  red  clay;  207'  of  white,  coarse,  silica  sd  (prob, 
Silverado  fm).  Bottomed  in  white  silica  sd  at  1,060'. 
Abandoned  2/4/50. 

5 

Frontier  Petroleum  Company  or 
Max  N.  Hammerling  (?) 

(Undetermined) 

4S 

6W 

21 

1950 

720(?) 

Spud  in  Vaqueros  and  Sespe  fms..  undifiFerentiuted; 
reported  by  local  residents  to  have  penetrated  "granite" 
at  680'  and  bottomed  in  "granite"  at  720'. 

6 

M.N.H.  1 

4S 

6W 

21 

11-51 

830 

Spud    in    Va<:iueros    and    Sespe    fms.    undifferentiated; 
drilling  in  sd  and  sh  at  396';    non-conunercial  gas  and 
oil  shows  reported;  top  of  "granite"  763';  deepened  to 
830'  and  converted  to  water  well  3/3/52. 

7 

V.O.D.  Oil  Co.,  Inc.  (Brownson 
Drlg.  Co.) 

48 

6W 

29 

11-50 

1,823 

Spud  in  Qt;  cbl  eg  or  breccia  w/gray  sandy  matrix  at 
1,020';  gray  sd  at  1,064';  reported  to  have  bottomed 
in  sedimentary  rocks  at  1,640'.  Converted  to  water 
well  9/15,51.  Deepened  to  1,823',  1953.  Abandoned 
1953. 

8 

4S 

6W 

17 

1-.50 

609 

Spud  in  Qalo;  cored,  no  showings;  suspended  3/3/50. 
Converted  to  water  well. 

9 

Mankin,  Johnson  and  Johnson 
(Frontier  Petroleum  Co.) 

Case  1         - 

48 

6W 

34 

2-50 

2,000  ±(?) 

Spud  in  Qalo;  total  depth  reported  as  865'  2/25/50,  may 
have  reached  approx.  2,0{X)';  show  of  o  land  gas  re- 
ported, .Abandoned  2/17/50. 

10 

4S 

ew 

28 

Spud  in  Qal.  Abandoned  5/2/49. 

Spud  in  Qal.  Reported  to  ha\-e  bottomed  in  ss  and  sh. 
Abandoned  1950. 

11 

Peter  Palm  1 

48 

6W 

28 

6-.50 

825 

12 

H.  &  W.  Associates 

Marie  Boyd  1 - 

48 

6W 

28 

12-53 

905 

Spud,  in  Qt;  oil  showing  reported  at  310',  gas  showings 
from  535'-545';  sd  and  sh  at  885';  sidewall  samples 
taken;  hole  caved,  idle,  4/10/54;  suspended  5/18/54. 

13 

Notterman  1 

48 

6W 

28 

S-.'ie 

851 

Spud  in  Vaqueros  and  Sespe  formations,  undifferentiated. 
.Apparently  bottomed  in  greenish  gray  clayey  sand  or 
sill.  Idle  7/21/56. 

14 

Croft,  G.  S.  G.;  Ingram,  Alice 
Terry;  Reiter,  Ellis  D;  (Ciroco 
Oil  Co.) 

redrilled  by: 

Ciroco-Wriglit  1 

redrilled  as: 
Wright  1 

48 

7W 

33 

11-51 
8-.54 

l.,597 

Sjjud  in  Qt;  entered  reddish  sd  and  eg  at  shallow  depth. 
.\bandoned  12  5/51. 

Fairmont  began  deepening  from  1.516',  8/28/54;  taken 
o\'er  by  Pethyridge  and  Eriich  at  1,597'. 

Pethyriiige,  Frank;  ICrlich,  Lou 
W. 

9-.'')4 

4,027 

Ditch  Spl.  2,405',  Mohnian  forams;  Core  2,.587 '-2,591 ', 
pbl  to  cbl  eg;  core  2.900' ±,  oil  sd,  had  fair  odor  and 
cut;  core  2,936 '-2,947',  pebbly,  poorly  sorted  white  sd, 
with  greenish  cast,  large  green  biotite  flakes,  white 
clayey  matrix,  some  brown  colored  sd,  gives  dark 
brown  cut;  core  2,954 '-2,960'  cs  gr  pbl  eg.  white 
clayey  matrix,  no  oil  staining;  core  3.370'-3.375',  dark 
gray  micaceous  siltstone  w/streaks  It.  col.  sd.  sparse 
niegafauna.  forams  recovered  reported  to  be  Eocene 
(Laiming  B  zone).  Interpretation;  0-2100'.  Pliocene 
and  Puente  fm..  undifferentiated;  2,100'-2.550',  Puente 
fm.  silt;  2,550'-3,200',  Vaqueros  and  .Sesi*  fms.,  un- 
differentiated; 3,20O'-4,O27',  Eocene,  Laiming  B  zone; 
Bottomed  in  Eocene.  .Abandoned. 

15 

(Undetermined) 

(Undetermined) 

48 

6W 

8 

1930 
(?) 

1.5.50 

(?) 

Well  approx.  located.  Spud  in  Topanga  fm..  reported 
black,  sh  at  980';  may  have  bottomed  in  hard  ss  at 
1,.550'  and  be  entirel.v  in  Miocene  rocks.  However,  last 
580'  drilled  could  be  basement;  black  sh  at  980'  might 
be  base  of  Sih'erado  fm.;  Prob.  drilled  about  1930. 
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Location 

~ 

S.B.B.&M. 

Date 

ToUl 
depth 

No.  on 

plat«  1 

Operator 

Well 

T. 

R. 

Sec. 

begun 

(feet) 

Geology  and  rcmarkg 

Trabuca  Oil  Co 

Trabuca  Oil  Co.  1 

4S 

6W 

28 

5-25 

4.500 

(T) 

Exact  location  not  available.  Local  rcaidenta  report  at 
least  one  of  theae  wells  was  in  Brown  Canyon  near 

Trabuca  Oil  Co 

Trabuca  Oil  Co.  1-A. 

4S 

6W 

28(T) 

1925 

4.490 

(T) 

Orangctliorpe  1  (No.  3  on  plate  1):  abondoned  l«31. 
In  relation  to  records  for  other  wells  in  this  area  these 

(T) 

depths  are  greatly  in  excess  of  the  known  thickness  of 

Tertiary  sedimentary  rocks. 

16 

Charles    Cather    and    Kenneth 
Sperry 

Union-Wright  No.  1. 

4S 

7W 

33 

12/24/59 

3.505 

Well  record:  Spud  in  Silverado  fm.;  0-1.800'  Eocene  4/or 
older;    1.800'   top  Cretaceous:  2,450'   top  fault  lone; 

CA-SP  No.  2 

From  SK  Cor.  Sec. 

33,2.1(X)'N.900'W. 

Elev.  Tfll'KB 

2.3S0'  top  lower  Molmian;  2.6.30'  top  middle  Miocene- 
3.0.50'  top  middle  Eocene;  3,325'  top  lower  Eocene; 
lower  Eocene  or  Paleocene  at  T.I),    birectional  hole. 

bottom  hole  location  north  212'.  east  15'.  .\t  bottom 

ran:   E-log.   continuous  dipmeter.  sidewall  gun.    Dijv 

meter  at  2,730'  S89W,    17°.   Interpretation:  0-1,800'. 

Silverado  fin.;  l,800'-2,450',  Ladd  fm.  undifferentiated; 

2.450 '-2,630',   Puente  fm.  undifferentiated   4,or  Plio- 

cene,   undifferentiated;    2,630'-3,0,iO'.    Vaqueros    and 

Sespe  fms..  undifferentiated  (?);  3,050'-3.503'.   Eocene 

(Santiago   fm.?).    lower   part    (3.325 '-3,505')    may   be 

Silverado  fm.  .\bandoned  1/14/60. 

FicVRE  4.").     Summar.v  of  record.";  of  wells  drilled  in  ("oroiia  South  qundranclp,  compiled  from  Division  of  Mines  Special  Report  45 
(Jenning-s  and  Hart  lOfiG,  pp.  6;?-(54),  scout  reports,  unpul)lislii'(l   driller's  lu);s  and   private  reports,  and  obser^•ation  by  the  writer. 


The  Temescal  basin  is  connected  by  alluvial  fill  with 
the  Arliii<rtoii  basin  to  the  northeast  and  the  Chino  basin 
to  the  northwest.  The  depth  of  the  Temescal  basin  is  not 
known  accurately  but  the  inaxiiuuin  depth  of  the  water- 
bearing: alluvial  series  in  most  j)laces  may  be  from  300 
to  400  feet.  The  basin  is  apparently  an  alluvium-filled 
trough  sloping  to  the  northwest  into  the  deeper  part  of 
Tpper  Santa  Ana  Valley. 

Probably  the  ina.ior  source  of  groundwater  is  percola- 
tion of  run-off  from  Santa  Ana  Mountains  streams  and 
from  Temescal  Wash.  Rainfall  penetration,  return  irri- 
gation water  imi)orted  from  upper  basins,  and  underflow 
from  Arlington  basin  all  contribute  to  the  supply. 

In  the  foothills  of  the  Santa  Ana  iMountaius,  southwest 
of  the  margin  of  the  Temescal  basin  as  delineated  by  the 
("hino  and  Elsiiiore  fault  zones,  wells  have  been  drilled 
in  the  up|)er  i)arts  of  most  of  the  ma.jor  canj'ons.  In  gen- 
eral these  wells  have  met  with  little  success  as  the  allu- 
vial material  that  could  contain  water  is  very  shallow 
and  of  limited  areal  extent.  The  wells  that  have  been 
moderately  successful  have  almost  surely  penetrated 
faults  or  fracture  zones  in  the  underlying  volcanic,  meta- 
morphic,  or  older  sedimentary  rocks.  Numerous  natural 
springs  are  found  along  the  trace  of  the  Elsinore  fault 
but  commonly  produce  only  a  small  trickle  of  water 
during  the  winter  to  early  summer  seasons.  However, 
some  have  been  developed  to  provide  a  small  supplj'  of 
Mater  throughout  the  year.  At  several  places,  especiallj- 
on  the  west  edge  of  Bedford  Canyon  and  between  Brown 
and  Bixby  Canyons,  large  tunnels  have  been  driven  into 
fault  zones  in  search  of  water.  Flows  of  10  to  20  gallons 
per  minute  are  locally  obtained  where  fracture  zones  are 
penetrated  in  tunnels.  However,  the  stored  water  gen- 
erally drains  out  in  a  short  time  and,  without  rainfall 
penetration  recharge,  the  flows  usually  drop  to  small 
fractions  of  their  initial  discharges.  The  method  of  tun- 
neling is  in  general  too  expensive  and  uncertain  to  be 
practical,  the  maximum  probable  obtainable  water  being 
too  slight  to  warrant  the  ri.sk. 


PETROLEUM 

Exploration  for  oil  in  the  Corona  area  has  been  carried 
on  in  a  small  way  for  at  least  40  years.  Records  (fig.  45) 
indicate  15  wildcat  oil  wells  have  been  drilled  within  the 
Corona  South  (|uadrangle  since  1925,  and  there  probably 
are  others  of  which  there  is  no  record.  Twelve  of  these 
wells  were  put  down  in  the  period  1949-56,  The  others 
were  drilled  during  an  earlier  exploration  period  (1920- 
30?).  Several  operators  now  (1958)  hold  oil  and  gas 
leases  and  more  wells  probabli'  will  be  drilled.  Records 
of  lease  applications  on  file  with  the  U.  S.  Bureau  of 
Land  Management  show  that  applications  for  oil  and  gas 
leases  have  been  made  several  times  on  nearly  all  the 
public  domain  within  the  Corona  South  (luadrangle,  even 
in  those  areas  underlain  by  Triassic  metascdimeiitary 
and  Jurassic  (  ?)  volcanic  rocks. 

To  date,  all  ert'orts  to  develop  petroleum  along  the 
northeastern  margin  of  the  Santa  Ana  Mountains  have 
met  with  little  success  although  large  amounts  of  oil  are 
produced  from  Miocene  and  Pliocene  beds  in  the  Puente 
Hills,  only  a  few  miles  to  the  northwest.  During  the 
period  1949-56,  the  Orangethorpe  Oil  Company  and  .sev- 
eral other  operators  drilled  12  wells  between  Bedford 
and  Brown  Canyons.  The  Orangethorpe  No.  1  (3  on  pi. 
1)  in  Brown  Canyon  is  reported  to  have  encountered  oil 
at  a  depth  of  625  feet  in  a  poorly  consolidated  coarse 
sandstone  and  cobble  conglomerate  (probably  Silverado 
formation).  A  14.5-gravity  oil  was  pumped  at  the  rate 
of  '2i  barrels  a  day  for  about  a  month  and  the  well  was 
finally  abandoned  in  1951.  Some  of  the  other  holes,  in- 
cluding M.  X.  II,  No,  1  and  Marie  Boyd  No.  1  (6,  12  on 
pi.  1 )  may  have  encountered  non-commercial  gas  and  oil 
shows,  but  no  other  production  has  been  reported.  All 
of  these  wells  apparently  represent  attempts  to  locate 
structural  traps  in  Tertiary  sedimentary  rocks  of  the 
easternmost  part  of  the  much-faulted  Arena  Blanca  .syn- 
dine.  Small  fault  slivers  of  upper  Pliocene  Puente  forma- 
tion, undilferentiated  saiulstone  and  shale  and  Pliocene 
( ?)    sandstone   and   shale,   as   well   as   larger   bodies   of 
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Map 
no. 
(fig. 
47) 

Claim  name 

Location 
S.B.B.&M 
Section      T. 

R. 

Patent 
number 

Serial 
number 

Date  of 
patent 

Survey 
number 

Size  in 
acres 

Original  patent 
owner 

Patent  owner  (1957) 

Status 
(1958) 

1 

Fireclay  No.  1  Placer... 

a 

NEK  5 
NWM  4 

4S 

7W 

360331 

012815 

1913 

4838 

20 

J.  H,  Moore;  Geo.  T. 
Mabey,  Corona 

Clifford  &  Maude 
M.  TiUotson,  P.O. 
Box  237.  Corona 

Idle 

2 

Fire  Clay  No.  2  Placer... 

u 

SWJi  4 

4S 

7W 

36033! 

012815 

1913 

4838 

20 

do. 

do. 

Idle 

3 

M  &  M  Placer. .-. 

b 

SEK  5 

SW^  4 

SWM  4 

4S 

4S 

4S 

7W 
7W 

7W 

360331 
363178 

611465 

012815 
012814 

024140 

1913 
1913 

1917 

4838 
4837 

20 
20 

20 

do. 

W.  G.  McVicar, 
Daisy  M.  Terpening. 
Corona 

he-t  Kroonen. 
Corona 

do. 

Pac,  Clay  Prod., 
1255  W.  4th  St.. 
Los  Angeles 

John  TiUotson,  807 
Park  Lane.  Corona 

Idle 

« 

Idle 

Q 

V 

SWK  4 

4S 

7W 

611465 

024140 

1917 

20 

do. 

Mary  L.  Kroonen, 
708  W.  8th  St., 

Idle 

"o 

Corona 

7 

p 

SE'4  4 

4S 

7W 

611465 

024140 

1917 

20 

do. 

do. 

Idle 

8 

Dutcli  Republic. 

2 

w 

a 

SEK  4 

4S 

7W 

611465 

024140 

1917 

18.15 

do. 

do. 

Idle 

9 

Big  4    -. 

§ 

NEK  9 

4S 

7W 

611465 

024140 

1917 

20 

ilo. 

do. 

Idle 

10 

White  Clay 

i 

NEK  9 

4S 

7W 

611465 

024140 

1917 

8.23 

do. 

do. 

Idle 

11 

6 

a 

NEK  9 

4S 

7W 

611465 

024140 

1917 

18.42 

do. 

do. 

Idle 

Black  Chief             -- 

3 

NEK  9 
NWK  10 

SWK  3 
NWK  10 
NEK  9 

4S 
4S 

4S 

7W 
7W 

7W 

611465 
611465 

210 

024140 
024140 

1917 
1917 

1905 

4045 

20 
15 

16.48 

do. 
do. 

Pac.  Clay  Mfg.  Co. 

do. 
do. 

Pac.  Clay  Prod. 
1255  W.  4th  St., 
Los  Angeles 

Idle 

13 

Idle 

Idle 

15 

Trio                      - 

'a 

NWK  10 
NEK  9 

4S 

7W 

210 

1905 

4045 

17.34 

do. 

do. 

Idle 

16 

s 

SWK  3 
NWK  10 

SEK  33 

4S 
3S 

7W 

7W 

210 
917651 

034485 

1905 
1923 

4045 

18.51 
20.30 

do. 

M.  W.  Findley, 

G.  R,  Freeman,  .^da 

TiUotson,  Corona 

do. 

Ray  &  Irma  B. 
Overacker,  412  Olive 
St.,  Huntington 
Beach,  Calif.,  less 
about  5  acres  owned 
by  Harold  F.  Stowe 

Idle 

17 

Findley  Feldspar  Placer.. 

Idle 

18 

Findley  Feldspar  Placer  N 

o.  2... 

SEK33 

3S 

7W 

917651 

034485 

1923 

17.07 

do. 

do. 

Idle 

19 

Findley  Graphite  Placer. . 

NWK  4 

4S 

7W 

616413 

029643 

1918 

24.78 

E,  B.  Collier,  M.  W. 
Findley,  (Corona 

Otto  E.  Thomas.  338 
S.  Normandie,  Los 
,\ngeles 

Idle 

20 

Conduit  Clay  Placer  No.  1 

SEK  32 

3S 

7W 

578678 

027524 

1917 

132.11 

Ira  .1.  Coe 

Riverside  Cement 
Co..  P.O.  Box  832, 
Riverside 

Idle 

21 

Conduit  Clay  Placer  No,  2 

SWK  33 

3S 

7W 

600254 

027525 

1917 

62.5 

do. 

Ray  &  Irma  B. 
Overacker,  412  Olive 
St.,  Huntington 
Beach  own  N.  22 
acres,  Riverside  Ce- 
ment owns  S.  40 
acres 

Idle 

22 

NWK  14 

4S 

7W 

441190 

014126 

1914 

4839 

18.72 

H.  E.  Ganahl, 
Corona 

A.  E.  Ganahl,  101 1 
Victoria,  Corona 

Idle 

FiGTiRK  4(!.      List   iif  patented   mining  claims,   Ooroiia    South   quadrangle,    California.    Data    are    from    records    of    tlie    U.    S. 
Miireaii  of  Land  Management  and  the  Riverside  County  Assessor,   Septendjer  19.")(i. 
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Paleocene  Silverado  formation  sandstone,  shale  and  eon- 
jrloiucrnte  and  upper  Eocene  fo  lower  Miocene  Va(Hieros 
and  Scsjie  t'ornuitions.  \iiulitVerentiated  siltstone,  sand- 
stone, and  conj;loincratc  arc  exposed  in  the  area.  How- 
ever, tile  areal  extent  of  tiie  Miocene  and  IMiocene  strata 
is  very  small,  ami,  the  data  furnished  by  the  wildcats 
sufjijest  that  the  Tertiary  se(|uence  is  gi'iiPnilly  thin.  The 
evidence  now  available  points  against  the  discovery  of  a 
noteworthy  oil  field  in  the  Bf own-Bedford  Canyon  re- 
•rion.  The  small  amounts  of  oil  i)rcvi(>usly  discovered  may 
well  have  mijrrated  alonj;  the  Chino  fault  zone  fi'om  ])r()- 
ducinu'  Miocene  or  Pliocene  zones  in  the  Puente-C'hino 
Hills,  about  12  miles  to  the  northwest. 

The  area  south  of  Corona  between  El  Cerrito  Hills 
and  Wardlow  Wasii  has  been  explored  only  by  the 
Ciroco-Wrifrht  No.  1  well  (14  on  i)l.  1)*.  this"  well, 
started  in  1951  and  abandoned  in  1954,  jirobably  pene- 
trated both  Miocene  and  Eocene  marine  sedimentary 
rocks  inchuiino;  some  oil  sands  but  there  was  no  produc- 
tion. This  well  was  drilled  southwest  of  the  projected 
trace  of  the  Chino  fault.  The  entire  area  between  Corona 
and  this  well  is  covered  by  older  alluvium,  and  the  depth 
and  character  of  the  sedimentary  se(|Uence  which  lie 
beneath  the  alluvium  are  unknown  to  the  writer.  The 
ho]ie  of  findinur  oil  in  the  Corona  area  scemiufrly  rests 
in  the  possibility  that  oil-bearinfr  Tertiary  rocks  occur 
there.  However,  most  of  the  Tertiary  se(iuence  may  have 
been  removed  by  erosion  before  deposition  of  the  fan- 
glomerates. 

The  records  of  drilling-  operations  in  tlie  earlier  period 
of  exploration  are  very  indefinite  and  generally  are  in- 
compatible with  data  from  the  recent  drillinii'.  The  known 
data  for  the  earlier  ventures,  as  well  as  the  current,  for 
wells  drilled  on  the  Corona  South  (nuidrangle  are  sum- 
marized in  ficr.  45. 
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TABULATED    LIST   OF    MINES   AND    MINERAL    DEPOSITS 
IN  CORONA  SOUTH  QUADRANGLE 

The  (lata  coiitaiiitHl  in  tlie  followiiio;  tal)ulattHl  list 
were  lirawii  from  invest ijrat ions  by  the  writer  as  well  as 
from  other  sources,  both  published  and  unpublished,  be- 
lieved by  the  writer  to  be  authentie.  All  properties  listed 
were  visited  during  1956-57. 

The  list  is  arrautred  in  alphabetical  order  by  mineral 
eommoditv.  The  number  in  the  first  eolumn  is  the  num- 


ber jriven  the  location  of  the  deposit  on  the  map,  plate  1, 
in  j)oeket.  Synonyms  are  friven  in  parentheses  after  the 
preferred  name  and  appear  as  cross  referenees  elsew'here 
in  the  list. 

The  date  of  ownership  ajipcars  in  parentheses  follow- 
iiifr  the  owner's  name  and  address.  Former  owners  and 
operators  are  listed  below  the  present  owner.  Many  of 
the  ownership  data  were  obtained  from  the  offices  of  the 
Assessor  anil  Kecorder.  Riverside  County.  Ownership 
data  are  believed  to  he  acctirate  as  of  the  time  the  rejiort 
was  written,  but  the  data  conuiioidy  were  not  completely 
verified.  I'licertain  section  locations  are  followed  by  a 
([Uestion  mark;  the  abbreviation  "proj."  indieates  in- 
complete i)id)lic  land  survey  lines  on  the  base  map.  Loca- 
tions in  miles  from  Corona  are  from  6th  and  Main 
Streets  and  are  approximate  airline  distances  nidess 
otherwise  indicated. 

References  appear  in  i)areiitheses  in  the  last  column 
and  refer  to  the  accompanyiiifr  biblioorai)hy.  Only  the 
last  names  of  the  authors  are  friven.  The  first  number 
after  each  name  is  the  year  of  publication,  and  is  sepa- 
rated from  the  page  reference  by  a  colon.  Succeeding 
references  are  preceded  by  semicolons.  The  term  "here- 
in" refers  the  reader  to  a  description  in  the  body  of  the 
text  of  this  report. 
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No. 


Name  of  claim 
or  mine 


Owner 
(name  and  address) 


Location 


Sec. 


R. 


B.  &  M. 


Remarks  and  references 


Bedford  Canyon  deposit 
(Corona  clay  deposit) 


Gladding.  McBean  and  Co..  2901 
Los  Feliz  Blvd.,  Los  Angeles  39 

(1957) 


Brown  Star  claims. 
Cajalco  pit 


Louis  A.  Weisel,  et  al.,  La  Habra. 
own  patented  ranch  land  in  this 
area  (1957);  leased  by  Pacific 
Clay  Products  during  the  1930's 


Castillo's 

Chocolate  Drop. 


Francis     A.     Stearns,     Box    262, 
Corona  (1957) 


Conduit  clay  placer. 


Riverside  Cement  Co.,  Box  832. 
Riverside,  owns  Conduit  No.  1 

(132  acres)  and  south  40  acres 
of  Conduit  No.  2.  Ray  and  Irma 
B.  Overacker.  412  Olive  St.. 
Huntington  Beach,  own  north 
22  acres  of  Conduit  No.  2  (1957) 


Corona  clay  deposit 

Corona  placer  (Lord?). 


Corona  shale   mine.   Pa- 
cific Clay  Products 


A.  E.  Ganahl.  1011  Victoria.  (P.O. 
Box  643)  Corona  (1957) 


NJ^  16 


4S 


SB 


NE>^  16 
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6W 


SB 


NWH 
NW^  17 


4S 


SB 


SW^  33 
SEM  32 


3S 


7W 


SB 


NW>i  14 


4S 


7\V 


SB 


Dutch  placer. 


Five  miles  southeast  of  Corona,  west  side  of  Temescal 
Wash  in  lower  Bedford  Canyon.  Large  deposit  of 
red-burning  clay  of  Paleocene  Silverado  formation, 
both  residual  and  sedimentary  clays.  Discovered  in 
1954;  plant  construction  began  in  1956.  placed  in 
operation  with  intermittent  large-scale  open-pit 
mining  in  January,  1958.  (StaufFer  46:  map  station 
32;  Ceramic  News  Aug.  56:17;  Nov.  56:22;  herein.) 

See  Middlesworth. 

East  side  of  Temescal  Wash  about  5  miles  southeast 
of  Corona,  south  of  Cajalco  Rd.  along  east  side  of 
railroad.  Residual  red  mottled  clay  derived  from 
Triassic  Bedford  Canyon  argillites  and/or  slates ; 
bright  brick-red  clays  about  30  ft.  thick  grade  later- 
ally into  mottled  grayish  green  clays  and  gray  clays, 
thence  into  unaltered  argillites.  Overlain  unconform- 
ably  by  coarse,  weak,  sandstone  of  Paleocene  Sil- 
verado formation.  0  to  5  ft.  thick  which  is  capped 
by  10  to  20  ft.  of  angular  cobble  and  boulder  con- 
glomerate of  Quaternar>'  age.  On  the  south  this 
sequence  is  in  fault  contact  with  Bedford  Canyon 
quartzite  and  hornfels.  Exploited  by  irregular  quarry 
about  100  ft.  long.  10  to  30  ft.  high;  old  mine  rails 
may  mark  sites  of  two  small  adits,  now  obliterated. 
Deposit  apparently  has  very  little  areal  extent 
beyond  the  quarry  limits.  Developed  and  operated 
by  Pacific  Clay  Products  for  a  short  time  in  early 
1930's.  Production  undetermined,  but  apparently 
small.  Idle  since  1938. 

See  under  coal. 


About  3H  miles  southeast  of  Corona  at  the  south 
margin  of  EI  Cerrito  Hills.  Pale  gray,  diatomaceous, 
clay  shale  is  mined  from  a  low  isolated  hill  (see 
photograph  in  text)  composed  of  upper  middle  Mio- 
cene shale  (Topanga  formation).  Material  is  scraped 
from  hillslope  and  stockpiled  by  International  TD9 
combination  bulldozer-loader;  sparse  limy  concre- 
tions are  removed  by  hand  sorting;  clay  shale  is 
loaded  on  small  dump  trucks  and  transported  about 
IH  miles  to  Liston  Brick  Co.  for  use  in  common 
red  brick.  Small  tonnage  mined  each  year  by  Liston 
Brick  Co.  since  pit  opened  in  1948.  See  Liston  Brick 
Co.  under  clay  products  manufacturing  plants. 

West  edge  of  Corona  South  quadrangle.  3?-^  miles 
southwest  of  Corona.  Two  patented  placer  claims 
(Conduit  Nos.  1  &  2);  east  part  of  Conduit  No.  2  is 
on  Corona  South  quadrangle,  remainder  and  Con- 
duit No.  I  are  on  adjoining  Black  Star  Canyon 
quadrangle.  Clay  shales  of  L'pper  Cretaceous  Ladd 
formation  were  prospected  for  clay  about  1900  and 
the  property  was  patented  in  1917.  Riverside  Ce- 
ment Co.  acquired  their  holdings  prior  to  1950. 
Late  in  1956  the  property  was  explored  by  extensive 
bulldozer  cuts,  mostly  on  the  property  in  Black 
Star  Canyon  quadrangle;  numerous  samples  were 
taken  and  chemical  analyses  were  made  in  an  effort 
to  find  material  suitable  for  pozzolanic  additives  for 
use  with  Portland  cement.  Only  sandy  to  very  sandy 
clay  shales  were  exposed.  These  have  no  apparent 
economic  value  at  present.  Production,  if  any,  must 
have  been  small.  Long  inactive  except  for  the  ex- 
ploratory work  done  in  1956. 

See  Bedford  Canyon  deposit. 

West  side  of  Main  St.  Canyon  about  3H  miles  south- 
west of  Corona;  adjoins  east  edge  of  Middlesworth 
clay,  which  see  herein.  Clay  was  mined  from  the 
Paleocene  Silverado  formation  in  the  early  1900'3. 
Long  idle.  (Aubury  06:223.  339;  Tucker  and  Sampson 
45:161;  herein.) 

See  Sky  Ranch  Clay  Company  deposits. 


See  Kroonen  deposit. 
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No. 


Name  of  claim 
or  mine 


Owner 
(name  and  address) 


Location 


Sec. 


T. 


R. 


B.  AM. 


Remarks  and  references 


Eagle  Canyon  (Eraser)... 


T.  A.  and  F.  M.  Eraser,  718  How- 
ard St.,  Corona  (1957);  leased  to 
Dr.  Leon  N.  Kati,  9837  Foothill 
Blvd.,  San  Fernando  (1943-44) 


SWH  13 


4S 


7\V 


SB 


Emsco  pit- 


Mrs.  Graciosa  and  Bernard  W. 
De  Pipkins,  Harvard  St..  Los 
Angeles  (1956):  Enisco  Refrac- 
tories Co.,  Southgate  (operator; 
1937-40);  patented  ranch  land. 


SEK  33 


3S 


SB 
pro). 


Findley  feldspar  placer 


Ray  and  Irma  B.  Overacker,  412 
Olive  St,,  Huntington  Beach 
(1957) 


SEX  33 


7W 


SB 


Findley   graphite    placer 
mine 


Otto  E.  Thomas.  338  So.  Norman- 
die,  Los  .Angeles  (19,56).  reported 
purchased  by  Omar  Short.  Santa 
Ana  (1957) 


NWJi    4 


7VV 


SB 


Fire  clay  group. 


Sky  Ranch  Clay  Co.,  (Clifford 
Tillotson.  owner)  P.O.  Box  237, 
Corona  (1957) 


4,  5 


4S 


7W 


SB 


Fraaer 

Freeman  clay. 


Grapevine. 


Undetermined  (1957);  G.  R.  Free- 
man, Corona  (operator,  1927) 


Mrs.  Mary  A.  Mattey,  11359 
Biona  Ave.,  Los  Angeles  66 
(1957) 


4S 


SEKNWJi 
SW)i  4 
(lot  9) 


7W 


7W 


SB 


SB 


Hoag  Ranch. 
Hofifman 


Four  miles  south  of  Corona;  part  of  Eagle  group  of 
unpatented  placer  claims  (see  Eagle  Canyon  gypsum 
herein).  Shallow  prospect  pits  and  small  oi>cn  cuu 
along  the  west  side  of  Eagle  Canyon  and  in  Manning 
Canyon  to  the  west  expose  sandy  clays  and  clay 
shales  of  the  Palcocene  Silverado  formation.  Dr.  Katz 
shipped  several  truck  loads  of  "fire"  clay  from  the 
west  side  of  Eagle  Canyon  in  1944  to  several  plants 
in  Los  .Angeles  which  tested  it  for  flue  tile,  but  found 
it  to  be  unsuitable.  Production  small.  Idle. 

East  bank,  Wardlow  Wash,  3  miles  southwest  of 
Corona.  Red  mottled  sandy  clay  of  Paleocene  Silver- 
ado formation  exposed  in  small  (luarry.  0|>ened  in 
1937  by  Emsco  Refractories  Co.  when  a  few  hundred 
tons  of  gray,  sandy,  carbonaceous  high-refractory 
clay  were  shipped  to  their  Southgate  plant.  Clay 
zone  reported  to  be  about  8  ft.  thick,  dipping  45° ± 
east.  Mined  from  open  quarry  by  power  shovel,  but 
open  pit  mining  proved  impractical  because  of  steep 
dip;  later  an  adit  was  driven  N.  50°  E.  about  250  ft. 
south  of  quarry  and  some  clay  was  mined;  ceased 
operation  about  1940.  Clay  zone  not  found  in  quarry 
at  time  of  visit  (1950).  .\dit  was  inaccessible,  but 
lignite,  carbonaceous  clay  and  impure  reddish-brown 
sandy  clay  were  on  dump.  .Adit  and  dump  were 
destroyed  by  Metropolitan  Water  District  pipe  line 
1956.  Production  undetermined,  but  apparently 
small.  Idle  since  about  1940. 

.\long  west  bank  of  Wardlow  Wash,  about  3  miles  south- 
west of  Corona,  Two  patented  placer  claims  (Findley 
feldspar  Nos.  1  &  2).  Poda  and  irregular  stringers  of 
red,  white,  and  gray  mottled  and  white  and  purple 
mottled  clays  in  matrix  of  weak,  coarse,  white  arkose 
of  Paleocene  Silverado  formation  with  some  cobble 
conglomerate:  sandstone  beds  strike  N.  70°  E.,  dip 
30°  NW.  Explored  by  several  open  cuts;  perhaps  also 
by  underground  workings,  now  caved.  This  may  be 
the  location  of  one  of  the  glass  sand  deposits  noted 
by  Anbury  (1906,  p.  373)  as  under  development  by 
the  Corona  Pressed  Brick  Co..  about  1905.  The 
proijerty  is  said  to  have  produced  a  considerable 
tonnage  of  clay  about  192()  used  in  brick  plants  in 
Los  .Angeles  area;  no  record  of  production  found. 
Idle  since  long  before  1938  when  acquired  by  present 
owners. 

.About  3H  miles  southwest  of  Corona,  north  of  Ward- 
low  Canyon.  One  patented  placer  claim  (Findley 
graphite  placer).  Thin  discontinuous  zones  of  itnpure 
red  and  green  sandy  clays  occur  in  shear  zones  in 
Upper  Cretaceous  sandstone  and  conglomerate  of 
the  Ladd  formation,  undifferentiated.  Explored 
about  1900  by  shallow-  Ofjen  cuts  and  one  adit  said 
to  have  showings  of  "graphite",  not  found  in  1936. 
Clay  zones  have  been  exposed  in  bulldozer  cuts 
made  in  late  1940's.  Exposed  clay  not  of  current 
economic  interest.  Little  or  no  production.  Idle. 

Both  sides  of  Mabey  Canyon,  S^i  miles  southwest  of 
Corona;  3  patented  placer  claims;  Fire  Clay  No,  1, 
Fire  Clay  No.  2.  .M.  &  M,  placer.  Upper  Cretaceous 
clay  shale  of  the  Holz  shale  member  of  the  Ladd 
formation  was  explored  by  4  short  adits  and  7  open 
cuts  before  1910.  Production  from  this  period  un- 
determined. Sky  Ranch  Clay  Co.  mined  a  small 
tonnage  from  an  open  cut  about  1930.  Sec  Sky 
Ranch  Clay  Co.  deposits  herein. 

See  Eagle  Canyon. 

G.  R.  Freeman.  Corona,  reported  some  clay  production 
in  1920's.  Exact  location  not  reported,  probably 
various  deposits  between  Main  St.  and  Hagador 
Canyons,  about  3J^  miles  southwest  of  Corona. 
Long  inactive.  See  Middlesworth  clay  and  Corona 
clay  placer,  herein. 

Three  miles  southwest  of  Corona,  south  side  of  Mabey 
Canyon.  Clay  shale  of  the  Upper  Cretaceous  Holz 
shale  member  of  the  Ladd  formation;  active,  (Here- 
in.) 

See  Jones. 

See  Jones. 
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Name  of  claim 

Owner 

Locati 

on 

No. 

or  mine 

(name  and  address) 

Sec. 

T. 

R. 

B.  &  M. 

Remarks  and  references 

12 

Jones     (Hoffman.     Hoag 
Ranch) 

Keno  group 

Mrs.    D.   C.   Hammond,   2955   E. 
California,      Pasadena     (1956); 
purchased  by  Coronita  Ranch, 
c/o  D.  C.  McMillan,  8704  Co- 
hma  Rd.,  Whittier,  in  late  1957 

NWH  19 

4S 

6W 

SB 

Clay  and  coal  prospect  4  miles  southeast  of  Corona 
(Tucker  21:325;  Tucker  &  Sampson  29:500-501; 
Sampson  35:520;  herein.) 

See  Kroonen  deposit. 

.^bout  3H   miles  southwest  of  Corona,   west  of  and 

13 

Kroonen    deposit    (Keno 

Mary  L.  Kroonen,  708  West  8th 

SH4 

4S 

7W 

SB 

group,  Dutch  placer) 

St.,  Corona  (8  claims  1957)  and 
John  Tillotson,  807  Park  Lane 
(P.O.    Box    398)    Corona    (one 
claim,  1957) 

NE^9 
NW).4'  10 

adjoins  McKnight  mine,  between  Tin  Mine  and 
Mabey  Canyons:  9  patented  placer  claims.  Sedi- 
mentary clays  of  the  Pateocene  Silverado  formation. 
Small  intermittent  production  during  first  quarter 
of  the  century.  Long  inactive.  (Tucker  &  Sampson 
29:501;  herein.) 

14 

Leo  Lorenzo  placer 

John   Tillotson.    807    Park    Lane, 
Corona  (1957) 

N}4  SEli 
SWM   4 

4S 

7W 

SB 

See  Kroonen  deposit. 

Lord 

L'ndetermined  (1957).  George  W. 

4S 

7W 

SB 

Exact  location  unknown.  Light  gray,  fine-grained  fire 
clay  reported  under  development  in  1905.  May  be 

Lord,  Corona  (operator,  1905) 

same  as  Middlesworth  clay  or  part  of  Corona  placer. 

described  herein.  Long  inactive,  (.^ubury  06:223.) 

15 

McClintock  pit 

Pacific  Clay  Products,  1255  West 

NWK  SEM 

4S 

7W 

SB 

Three  miles  southwest  of  Corona,   on  north  side  of 

Fourth    St..    Los    .\ngeles    (ac- 

4 

Mabey  Canyon.  Red  mottled  sandy  clay  lenses  in 

quired  Sept.  1 ,  1957) ;  Sky  Ranch 

Paleocene  Silverado  formation  sandstone  and  con- 

Clay Co.,  P.O.  Box  237,  Corona 

glomerate;  furnished  a  small  amount  of  clay  for  use 

(owner,     1955-1957);    Earl    M. 

in  sewer  pipe  to  the  Mission  Clay  Products  Corp., 

McClintock,  P.O.  Box  34,  Olive 

Olive,  about  1952.  Developed  by  open  cuts;  explora- 

(owner, 1952) 

tory  bulldozer  work  in  1956  failed  to  expose  econ- 
omic clay.  Idle. 

16 

McKnight  clay  mine 

Mc Vicar  pit 

Pacific  Clay  Products,  1255  West 
Fourth  St.,  Los  .\ngeles  (1957) 

NEJi9 
SWK3 

NWM  10 

4S 

7W 

SB 

Three  miles  southwest  of  Corona  between  Tin  Mine 
and  Mabey  Canyons.  Large  amounts  of  red-burning 
clay  and  fire  clay  were  produced  from  Paleocene 
Silverado  formation  sedimentary  clays  from  about 
1885  to  the  middle  1930's.  Idle  since  then  except  for 
small  interniittent  production  of  red-burning  clay. 
(Goodyear  88:505;  Crawford  96:616;  .iubury  06:224; 
Merrill  19:569-570;  Boalich  and  others  20:89-90; 
Dietrich  28:179.  277;  Tucker  &  Sampson  29:502; 
Sampson  35:520;  Sutherland  35:75-79;  herein.) 

See  Susie  placer. 

•    17 

Middlesworth  (Brown 

Josephine   Middlesworth,    847    W. 

NWK  14 

4S 

7W 

SB 

,\bout  3H  miles  southwest  of  Corona  between  Main 

Star    claims)     (Lord?, 

9th  St,,  Corona,  and  William  H. 

NE14  15 

4S 

7W 

SB 

St.  and  Hagador  Canyons.  Paleocene  red  "pottery 

Freeman?) 

Redding,  et  al.,  1008  S.  Pacific 
Ave.,  San  Pedro  (1957) 

SW'i  11 

4S 

7W 

SB 

clay"  and  pisolitic  "bauxite"  were  mined  intermit- 
tently during  first  third  of  the  century.  Property 
examined  in  1943  by  Kaiser  Steel  Corp.  as  source  of 
alumina-rich  clay,  .\mount  of  production  unknown. 
Idle.  (Anbury  06:223;  Draper  44:1-11;  Tucker  & 
Sampson  45:161;  herein.) 

18 

Peterson's  claim 

Arthur  E.  Garratt.  3340  Eastern 
Ave.,    Los   Angeles   32    (1957); 

NV2  29 

4S 

6W 

SB 

.\bout  5H  miles  southeast  of  Corona,  between  Bedford 

Motorway  and  McBribe  Canyon.  Red  mottled  clay 

patented  land,  formerly  railroad 

and  sandy  gray  to  white  clay  with  minor  pisolitic 

section.  Elsinore  Clay  Co..  Box 

zones  intercalated  in  sandstone  and  conglomerate  of 

421,  Riverside  (operator,  19307) 

the  Paleocene  Silverado  formation:  adjacent  to  El- 
sinore fault  zone.  Some  development  as  early  as  1892 
(indicated  on  U.  S.  Bureau  Land  Management  survey 
map  dated  1892).  Several  open  pits,  dug  about  1930. 
may  have  yielded  small  amounts  of  clay.  Bulldozer 
cuts  were  made  in  NE^  sec.  29  during  1956  in  an 
unsuccessful  effort  to  discover  glass  sand.  Reserves  of 
clay  appear  to  be  very  small.  Production  undeter- 
mined, but  probably  small.  Long  idle. 

Red  Bull  claims 

William  H.    and   Leona   Redding, 

See  Middlesworth. 

A.  F.  and  Carolyn  BuUard,  1008 

S,  Pacific  Ave..  San  Pedro  (1957) 

Sky    Hancli    Clay    Com- 

Sky   Ranch    Clay    Co.    (Clifford 

W'A  4 

4S 

7\V 

SB 

Moxig  Mabe.v  and  Wardlow  Canyons  and  intervening 

pany  deposits 

Tillot-son,  owner)  P.O.  Box  237, 

EH  5 

ridges,  3H  miles  southwest  of  Corona.  Includes  Susie 

Corona.     (1957).    Susie    placer. 

placer  (McVicar   pit);    McClintock   pit;    Fire   Clay 

.McClintock  pit  and  Sky  Ranch 

group;  Sky  Ranch  clay  mine,  east  and  west  pits;  and 

clay  mine,   west  pit  were  pur- 

Leo Lorenzo  placer,  which  see  herein.  Intermittent 

chased  Sept.  1,  1957  by  Pacific 

production  of  sedimentary  Paleocene  Silverado  for- 

Clay     Products.       1255      West 

mation  clays  since  about   1900.  Steady  production 

Fourtli   St.,    Los   Angeles,    who 

of  clay  shale  from  LTpper  Cretaceous  Ladd  formation 

continued  mining  the  Sky  Ranch 

and  Holz  shale  member  since  about  1950.  Currently 

clay  mine,  west  pit,  as  Corona 

furnishes  raw  materials  to  Tillotson  Refractories  Co., 

shale  mine 

Corona,  (.\ubury  06:223;  herein.) 

TMil 
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No. 


Name  of  claim 
or  mine 


Sky    Ranch    clay    mine, 
eaat  pit 


Sky    Ranch 
west  pit 


clay    mine. 


21 


27 


Owner 

(name  and  address) 


Susie  placer  (McVicarpit) 


Switzer. 


Thomas  clay  deposit,  east 
pit 


Thomas     clay 
west  pit 


Unnamed  pit 


deposit, 


Unnamed  prospect. 


Unnamed  prospect- 


Sky  Ranch  Clay  Co.  (Clifford 
Tillotson.  owner)  P.O.  Box  237. 
Corona  (1957) 


Sky  Ranch  Clay  Co.  (Clifford 
Tillotson.  owner)  P.O.  Box  237, 
Corona  (1957) 

Patented  ranchland  (75  acres)  in 
the  SijjNEJ^  sec.  5  purchased 
Sept.  1.  1957  by  Pacific  Clay 
Products,  1255  West  Fourth  St., 
Los  Angeles.  Mining  continues 
in  this  area  to  supply  the  Corona 
plant  of  Pacific  Clay  Products 
(formerly  Tillotson  Refractories 
Co.) 

Pacific  Clay  Products.  1255  West 
Fourth  St..  Los  .\ngeles  (ac- 
quired Sept.  1,  1957) ;  Sky  Ranch 
Clay  Co..  (Clifford  Tillotson. 
owner)  P.O.  Box  237.  Corona 
(1954-Sept.  I.  1957) 


Elmo  Switzer.  808  West  8th  St.. 
Corona  (1957)  owns  about  50 
acres,  patented  ranch  land 


Charles  A.  Thomas.  P.O.  Box  518. 
Corona,  leased  to  Gladding.  Mc- 
Bean  &  Company.  2091  Los 
Feliz  Blvd..  Los  Angeles:  sublet 
and  operated  by  Joe  Deleo.  Jr.. 
1233  Garretson.  Corona  (1957) 

Charles  A.  Thomas,  P.O.  Box  518, 
Corona,  leased  to  Gladding.  Mc- 
Bean  &  Co.,  2091  Los  Feliz 
Blvd.,  Loa  Angeles  (19.57) 


Temescal  Water  Co.,  Corona 
(1957).  Liston  Brick  Co..  P.O. 
Box  4,  Corona  (operator.  1956) 


P.  J.  Oertel.  E.  I.  Downs.  A.  J. 
Velthoen.  W.  B.  Munn.  W.  J. 
W'ood.  c/o  P.  J.  Oertel.  Marilyn 
Dr..  Corona  (1957).  Patented 
ranch  land 


Mrs.  Oraciosa  V.  and  Bernard  W. 
de  Pipkin.  Harvard  St..  Los 
Angeles  (1950);  patented  ranch 
land 


Location 


Sec. 


NEMSWK 
NWK  4 


NWliSW>< 
NWK  4. 

S>^NEM  5 


4S 


NWK  4 


NEM  5 


NW'K  33 


NW^  33 


NEK  16 


SEK  33 


NEK  4 


7W 


7W 


4S 


3S 


7W 


B.  &M. 


SB 


SB 


SB 


7W 


7W 


6W 


7W 


7W 


SB 

proj. 


SB 
proj. 


SB 

proj. 


SB 
proj. 


SB 

proj. 


Remarks  and  references 


North  side  of  Wardlow  Canyon,  3^  miles  southwest 
of  Corona;  Frcnchy  placer  claim  f unpatented). 
Quarry  opened  in  1951  and  until  1956,  steadily  fur- 
nished a  considerable  tonnage  of  clay  shale  from 
Upper  Cretaceous  Ladd  formation  to  Tillotson 
Refractories  Co.,  Corona.  Idle  since  1956.  See  Sky 
Ranch  Clay  Co.  deposits  herein. 

North  side  of  Wardlow  Canyon.  3J^  miles  southwest  of 
Corona;  Frenchy  placer  claim  (vinpatcntcd,  NWK 
SW'KNWK  sec.  4);  patented  rancii  land  SJ^NEK 
sec.  5  (75  acres).  Quarry  opened  early  in  1956  in  the 
S^NEK  sec.  5.  and  has  since  furnished  a  consider- 
able tonnage  of  I'pper  Cretaceous  Ladd  fortiiation 
clay  shales  to  the  Tillotson  Refractories  Co..  Corona. 
In  1957  this  pit  was  the  company's  principal  source  of 
clay  ahule.  Quarry  developed  in  a  clay  shale  zone 
which  is  about  500  ft.  wide  east-west  and  extends 
about  1,500  ft.  northwesterly.  See  Sky  Ranch  Clay 
Co.  deposits  herein. 

Ridge  north  of  Mabey  Canyon,  3H  miles  southwest  of 
Corona;  patented  placer  claim.  Narrow,  wedge- 
shaped  favdt  sliver  of  Paleocene  Silverado  formation 
sedimentary  clay,  including  red  mottled,  white,  and 
gray  clay  and  pisolitic  clay  with  minor  associated 
lignite,  intercalated  with  Silverado  sandstone  and 
conglomerate.  Wm.  G.  McVicar  shipped  clay  to  the 
California  Clay  Manufacturing  Co.,  Loa  Angeles, 
about  1900.  Later  acquired  by  Earl  M.  McClintock 
who  shipped  some  clay  to  Mission  Clay  Products 
Olive,  during  the  early  19.50"8.  Acquired  by  Sky 
Ranch  Clay  Co.  in  1954.  Early  development  was  by 
short  adits  and  open  cuts,  recent  mining  has  been 
from  open  pits.  Deposit  apparently  has  very  little 
areal  extent  beyond  the  pit  limits.  Production  not 
determined,  but  appears  to  be  small.  Intermittently 
mined  by  Sky  Ranch  Clay  Co.  which  see  herein. 
(Aubury  06:223.) 

Adjoins  Findley  graphite  placer  on  the  east  and  Sky 
Ranch  Clay  Co.  on  the  south.  3H  miles  southwest  of 
Corona.  Buff  Upper  Cretaceous  clay  shales  of  the 
Ladd  formation,  undifferentiated,  were  explored  by 
bulldozer  cuts  about  1945.  A  white  sandy  clay  zone 
2  to  5  ft.  thick  occurs  along  a  shear  zone  which 
strikes  N.  50"  W..  dips  40^^  NE.  Small  amounts  of  this 
white  sandy  clay  "ganister"  were  mined  from  an 
open  cut  by  the  Sky  Ranch  Clay  Co.  about  1945  for 
use  at  Tillotson  Refractories  Co..  Corona.  Idle  since 
except  for  occasional  sampling. 

About  3H  miles  southwest  of  Corona,  west  of  Wardlow 
Wash.  Red-burning  clay  shale  of  tlie  Paleocene 
Silverado  formation  is  mined  and  furnished  to  several 
manufacturers  of  common  clay  products.  Production 
each  year  of  a  few  thousand  tons.  (Herein.) 


.\bout  3H  miles  southwest  of  Corona,  west  of  Wardlow 
Wash.  Paleocene  clay  shale  of  the  Silverado  forma- 
tion is  being  developed  as  a  constituent  for  common 
clay  products.  No  production  except  for  testing. 
Active  development  carried  on  in  1956.  (Herein.) 

About  4H  miles  southeast  of  Corona  on  east  side  of 
Temescal  Canyon.  Liston  Brick  Co.  intermittently 
mines  small  tonnage  of  soil  developed  on  Triassic 
Bedford  Canyon  formation  metasedimentary  rocks 
for  use  in  red  brick.  Material  removed  from  small. 
shallow  o|ien  pits;  loaded  on  small  dump  trucks  by 
combination  bulldozer-loader. 

West  side  Wardlow  Wash.  3  miles  west  of  Corona. 
White  and  pink,  mottled,  impure,  sandy  clay  of 
Paleocene  Silverado  formation.  Strike  of  beds  N.  60^ 
W.,  dip  4.5°  to  60°  NE;  overlain  by  pebble  arkose. 
Developed  by  caved  pit  or  shaft  10  ft.  deep  in  1957. 
Apparently  no  production.  Long  idle. 

Flat-topped  ridge  east  of  Wardlow  Wash,  2H  miles 
southwest  of  Corona.  Gray  and  white,  brownish- 
buff,  iron-red  to  limonite-yellow  colored  mottled 
clay  bed  5-10  ft.  thick,  intercalated  with  white 
arko.se  and  conglomerate  of  Paleocene  Silverado  for- 
mation. Developed  by  two  shallow  open  cuts.  Ap- 
parently no  production.  Long  idle. 
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Name  of  claim 
or  mine 

Owner 
(name  and  address) 

Location 

No. 

Sec. 

T. 

R. 

B.  &  M. 

Remarks  and  references 

28 

Unnamed  prospect 

Joy  G.  and  Walter  T.  Jameson. 
Corona    (1957);    S.R.C.    Lands 
(1926) 

SWM3 

4S 

7W 

SB 
proj. 

Three  miles  southwest  of  Corona.  Reddish-brown  piso- 
litic  clay  bed  strikes  N.  50°  W.,  dips  55°  NE.  Clay 
bed  3  ft.  thick  is  exposed  alone  a  strike  length  of  30 
ft.;  overlain  by  clayey  reddish  .sandstone,  underlain 
by  2  ft.   of  white  and  gray  fire  clay   which  grades 
downward   into   red    iron   stained    clayey   sandstone 
and  buff  arkose.  Developed  by  several  small  prospect 
pits,  .\pparently  no  production,  long  idle.  (Dietricli 
28:  map  facing  p.  162.) 

CLAY  PRODUCTS   MANUFACTURING  PLANTS 


1 

Gladding.    McBean    and 
Co.,  Corona  Plant 

Gladding,  McBcan  and  Co.,  2901 
Los  Feliz  Blvd.,  Los  Angeles  39 

NWVi 
NW^  16 

4S 

6W 

SB 

Plant  location:  5  road  miles  southeast  of  Corona  on 
State  Highway  71.  Manufactures  vitrified  clay  pipe 
and  conduit.  See  Bedford  Canyon  (Corona)  clay 
deposit  herein. 

Jordan  Tile  Manufactur- 
ing Co. 

Mosaic  Tile  Co.,  Zanesville,  Ohio 

NE)i26 
Corona 

3S 
North 

7W 

quad. 

SB 

Plant  location:  909  Railroad  St..  Corona,  manufactures 
quarry  tile  and  vitreous  tile.  (Herein.) 

29 

Listen  Brick  Company — 

Pacific     Clay     Products, 
Corona  Plant 

Lionel    P.    Liston,    P.O.    Box    4. 
Corona 

SE  cor. 
NWJi  16 

4S 

6\V 

SB 

Plant  location:  5H  road  miles  southeast  of  Corona  on 
State  Highway  71.  in  lower  Bedford  Wash.  Manu- 
factures red  brick  from  raw  clay  materials  purchased 
from  producers  in  the  Corona  South  quadrangle. 
(Herein.) 

See  TiUotson  Refractories  Company. 

Tillotson    Refractories 
Company 

Pacific  Clay  Products,  1255  West 
Fourth    St.,    Los    .\ngeles    (ac- 
quired Sept.  1,  1957);  Tillotson 
Refractories  Co.,  Chfford  Tillot- 
son, 1150  West  6th  St.,  Corona 
(owner.  1945-Sept.  1,  1957) 

SWM  26 
Corona 

3S 

North 

7W 

quad. 

SB 
proj. 

Plant  location:  1150  West  6th  St..  Corona,  manufac- 
tures vitrified  clay  sewer  pipe  in  several  sizes.  Sup- 
plies small  amounts  of  ground  fire  clay  and  pipe 
layers  clay.  (Herein.) 

COAL 


30 

Castillo's     

Arthur  E.   Garratt.  3340  Eastern 
Ave..    Los   Angeles   32    (1957); 
patented  land,   former  railroad 
section 

NWH  29 

4S 

6W 

SB 

About  5}/i  miles  southeast  of  Corona.  Coal  prospect 

on  east  bank  of  Bedford  Canyon  shown  on  L^.S. 
Bureau  Land  Management  survey  map  dated  1892. 
Red  mottled  clay,  claystone  and  minor  amounts  of 
pisolitic  clay  and  lignite  of  the  Paleocene  Silverado 
formation  are  exposed  in  a  small,  steep  canyon.  No 
development  work  noted  in  July  1956.  Long  idle. 

See  Jones. 

Jones    (Hoffman's    pros- 
pect, Hoag  Ranch) 

McKnight 

See  Jones  under  clay. 

Pacific  Clay  Products.  1255  West 
Fourth  St..  Los  Angeles  (1957) 

Arthur  Weirick.  Chase  &  Skyline 
Dr.,    Corona    (1956);    patented 
ranch  land 

NEK  9 
SWK  3 
NWM  10 

NWH  10 

4S 
4S 

7W 
7W 

SB 
SB 

In  1888  a  bed  of  coal  was  observed  to  crop  out  in  rocks 

31 

Unnamed  prospect .- 

that  probably  have  since  been  removed  in  coal  min- 
ing operations.  The  bed  showed  a  strike  of  about. 
N.70°W.  and  dipped  65°  to  70^  NE.  but  was  very 
irregular  in  thickness  and  quahty.  At  the  surface 
it  was  an  impure  streak  from  I  to  2  ft.  thick;  about 
50  feet  down  it  widened  to  4  ft.  of  rather  clean  soft 
coal.  Below  this  it  pinched  out  to  only  3  or  4  inches 
with  an  irregular  dip.  Production  not  determined, 
but  probably  small  for  local  use.  See  McKnight  under 
clay.  (Goodyear  88:505.) 

North  side  of  Tin  Mine  Canyon  3H  miles  southwest 
of  Corona.  Early  day  local  resident  reports  there 
was  a  caved  adit  and  considerable  dump  area  with 
lignite  at  the  location  in  1907  (personal  conmmni- 
cation,  Mrs.  Irene  J.  Ware,  Corona,  1957),  on  old 
McKnight  ranch,  probably  part  of  McKnight's  coal 
prospect  which  see  herein.  No  trace  of  adit  or  dump 
was  found  in  1957. 
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Name  of  claim 
or  mine 

Owner 
(name  and  address) 

Location 

No. 

Sec. 

T. 

R. 

B.&M. 

Remarks  and  references 

Cliff  No    1                   .... 

See  Red  Rock  under  dimension  stone. 

Sam  No   1                    

See  Red  Rock  under  dimension  stone. 

32 

Williams  (Ophir  ?) 

Undetermined  ( 1957) 

SWH4 
NWK  9 

5S 
5S 

7W 
7W 

SB 
SB 

in   Ladd   Canyon,   in   the   vicinity  of   the  junction 
with  the  west  fork  of  Ladd  Canyon;  Orange  County. 
Long  idle.  (Tucker  25:59-60;  herein.) 

GYPSUM 


36 


37 


Earth  (Priier). 


Big  Chief  (Freeman-Non- 
hof.  White  g>T>sum 
group.  Ware) 


Capitol  Dome  group. 


Eagle  Canyon  (Eraser) . 


El  Cerrito  Ranch. 


Elki. 


Eraser. 

Freeman- Nonhof . 
Gypaum  Canyon  _ 
Hagador  Canyon. 


Jameson. 


Main    Street    (Gjrpeum) 
Canyon 


Undetermined  (1957);  H.  A. 
Prizer,  address  undetermined 
(1909);  W.  C.  Earth,  address 
undetermined,  acquired  in  1914. 


P.  E.  Coleman.  301  Fruit  St..  Santa 
Ana  (1957).  G.  R.  Freeman  and 
E.  R.  E.  Nonhof.  Corona  ( 1923) ; 
leased  to  Dr.  Leon  N.  Katz.  9837 
Foothill  Blvd.,  San  Fernando 
(1943);  Howard  S.  and  Irene  J. 
Ware.  219  E.  Olive  St..  Corona, 
(owners.  1947) 


Floyd  N.  Champion,  et  al.,  3316 
E,  .\naheim  St,,  Long  Beach  4 
(1957) 

T.  A.  and  F.  M.  Eraser.  718 
Howard  St..  Corona  (1957); 
leased  to  Dr.  Leon  N.  Kati.  9837 
Foothill  Blvd..  San  Fernando 
(1943-44) 

Undetermined  ( 1957) 


George  S.  Jones,  3262  SanU  .\na 
St.,  South  Gate  (1957) 


W.  R.  and  Virginia  .\dams,  301 
Fruit  St,.  SanU  .\na;  Orrin  M. 
Pierce.  It)07  N.  Flower  St..  .\pt. 
G.  Santa  .\na;  A.  F.  BuUard 
and  Wm.  H.  Redding.  1008  S. 
Pacific  Ave..  San  Pedro  (1957) 


Undetermined     (1957);     W.     H. 
Jameson  Co..  Corona.  (1915) 


Josephine  Middlesworth.  847  W. 
9th  St..  Corona  (1  claim  1957); 
Floyd  N.  Champion,  et  al..  3316 
E.  Anaheim  St.,  Long  Beach  4. 
(5  claims  1957);  Middlesworth 
property  leased  to  Dr.  Leon  N. 
Katz,  9837  FoothiU  Blvd..  San 
Fernando  (1944)  and  to  Victor 
Mishelle,  West  Los  .Xngeles 
(1945) 


SE)i9 
SWK  10 


Lots  1  &  2 
SWH  13 
NHNWK 
24 


SWK  10 


NWK  15 

NE>i(?)  16 


3(7) 


NEK  15 
SEH  14 
WH  14 


4S 


4S 


4S 


4S 


7W 


7W 


7W 


7W 


SB 


SB 


SB 


4S 


4S 


SB 


SB 


4S 
4S 


7W 
7W 


SB 
SB 


Location  undetermined.  Small  production  of  gypsite 
for  agricultural  use  reported  in  1909.  1914.  1917. 
Previously  published  location — sec.  2  (Ver  Planck. 
1952,  p.  124) — not  confirmed:  sec.  2  is  wholly  covered 
by  older  allu\-ium  (Qalo).  This  location  may  have 
been  for  a  grinding  or  storage  arcs;  the  gj-psum 
probably  was  obtained  from  the  Eagle  Canyon- 
Tin  Mine  Canyon  g>-psite  belt.  (Merrill  19:579; 
Ver  Planck  52:125.) 

South  side  of  Tin  Mine  Canyon.  3H  miles  southwest  of 
Corona.  Formerly  part  of  White  G>*psum  group  (see 
herein)  with  a  small  production  of  gypsite  reported 
in  1923.  Developed  by  several  short  adits  10  to  30 
ft.  long  and  shallow  open  cuts.  Sampled  and  ex- 
posed by  bulldozer  cuts  in  1943.  Later  abandoned. 
Relocated  in  1954  by  P.  E.  Coleman  as  Big  Chief 
placer  (20  acres),  location  amended  1956.  Trenching 
and  sampling  in  progress,  December  1956. 

See  Main  Street  (Gypsum)  Canyon  deposit. 


Both  sides  and  west  of  Eagle  Canyon,  about  4  miles 
south  of  Corona.  Small  production  of  gypsite  for 
agricultural  use  1913-17.  1944:  (Merrill  19:579; 
Tucker  4  Sampson  45:168;  Ver  Planck  52:58,  125, 
132;  herein.) 

Small  tonnage  of  gypsite  reported  to  have  been  pro- 
duced in  period  191.5-17  for  private  agricultural  use; 
probably  from  Eagle  Canyon-Tin  Mine  Canyon 
gjpsite  belt.  (Merrill  19:579;  Ver  Planck  S2:13o!) 

Three  claims  Elki  1-3,  located  in  1956.  Developed  by 
open  trenches  and  adit  30  ft.  long.  See  White  Gypsum 
group. 

See  Eagle  Canyon. 

See  White  Gypsum  group  and  Big  Chief. 

See  Main  Street  Canyon. 

Hagador  Canyon,  4  miles  southwest  of  Corona.  Veinlets 
of  satin  spar  and  gypsite  in  hydrothermally  altered 
volcanic  rock  (Santiago  Peak  volcanics).  Idle  except 
for  annual  assessment  work  which  includes  trenching 
and  sampling.  (Merrill  19:579;  Symons  28:269: 
35:279;  Tucker  4  Sampson  45:168-169;  Ver  Planck 
52:57-58.  126.  132.  142.  144:  herein.) 

W.  H.  Jameson  Co.  is  reported  to  have  produced  a 
small  amount  of  gypsite  in  1915  for  private  use  on 
orchards.  Location  of  deposit,  given  by  Ver  Planck 
1 1952,  p.  126)  as  sec.  3.  is  doubtful  because  the  only 
gypsum  found  there  today  is  a  very  minor  amount 
associated  with  clay  shales  of  the  Paleocene  Silverado 
formation.  Probably  the  gj-psum  was  mined  from 
the  Eagle  Canyon-Tin  Mine  Canyon  g>'psite  belt. 
(Merrill  19:579;  Ver  Planck  52:126,  133.) 

Main  Street  Canyon.  4  miles  south  of  Corona.  Inter- 
mittent production  of  gypsite  1900-1935.  Idle  except 
for  annual  assessment  work,  (.^ubury  06:286;  Merrill 
19:.'i79;  Tucker  &  Sampson  45:168;  Ver  Planck 
52:57-58,  126,  136,  140;  herein,) 
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Name  of  claim 
or  mine 

Owner 
(name  and  address) 

Location 

No. 

Sec. 

T. 

R. 

B.  &M. 

Remarks  and  references 

Omei        

Mra.    B.    I.    Markwell.    1001    N. 
Lowell  St..  Santa  Ana  (1957) 

SH9 

4S 

7W 

SB 

See  White  Gypsum  group. 

Prizer 

See  Barth. 

Rpd  Bull 

See  Hagador  Canyon. 

Tecumseh  group 

Ware 

Orrin  M.  Pierce,  1607  N.  Flower 
St.,  Apt.  G,  Santa  Ana  (1957) 

SWH  10 
SEJi  9 
NWH  15 
NE'A  16 

4S 

7W 

SB 

Parts  of  former  White  Gypsum  and  Hagador  Canyon 
deposits  {see  herein).  Five  claims,  Tecumseh.  Minot, 
Why  Not,  Alpha,  Omega.  Idle. 

See  Whit^?  Gypsum  group  and  Big  Chief. 

38 

White     Gypsum     group 
(Freeman-Nonhof,  Big 
Chief.  Ware) 

P.  E.  Coleman.  301  Fruit  St.,  Santa 
Ana  (1957);  G.  R.  Freeman  and 
E.     R.     E.     Nonhof,     Corona, 
(1923);  W.  E.  Hill  and  E.  R.  E. 
Nonhof,      1116     Ramona     St., 
Corona    (19.35);    leased    to    Dr. 
Leon    N.    Katz,    9837    Foothill 
Blvd..    San    Fernando    (1943); 
Howard  S.  and  Irene  J.  Ware, 
219  E.  Olive  St.,  Corona,  (own- 
ers, 1947) 

SEM  9 
SWI4  10 
NH4  16 

4S 

7W 

SB 

South  side  of  Tin  Mine  Canyon.  3'  2  miles  southwest  of 
Corona.  Formerly  a  group  of  8  unpatented  claims 
(White  Gypsum  1-8).  Veinlets  of  satin  spar  and 
gypsite  in  hydrothermally  altered  volcanic  rock 
(Santiago  Peak  volcanics).  Developed  by  several 
small  cuts,  shallow  pits,  and  short  adits.  Small 
production  of  gypsite  reported  in  1923;  most  of  the 
material  was  used  locally  as  a  soil  conditioner,  small 
amounts  may  have  been  shipped  for  agricultural  use. 
Acquired  by  H.  S.  Ware  about  1940;  area  of  present 
Big  Chief  claim  (see  herein)  sampled  and  exposed 
by  bulldozer  cuts  1943:  bulk  sampUng  of  White 
Gypsum  group  (then  known  as  Ware  Gypsum) 
1947.  Lat*r  abandoned  and  partly  relocated  in  1954- 
56  as  Big  Chief.  Omei,  Tecumseh.  and  Elki  (see 
herein).  (Ver  Planck  52:127,  142.  146.) 

LEAD-SILVER-ZINC 


39 

Corona  lead-zinc  mine 

Ophir 

Robert    A.     Mattey.    Jr..     11359 
Biona  Dr..  Los  Angeles  66  (1953) 

SEK  14 

4S 

7W 

SB 

Manning  Canyon  4  miles  south  of  Corona.  Mineralized 
fracture  zone  in  Bedford  Canyon  formation.  No 
record  of  production.  Idle.  (Tucker  &  Sampson 
45:147-148;  Goodwin  57:601-602;  herein.) 

See  Williams  under  gold. 

40 

Unnamed  prospect 

SEK  33 

4S 

7W 

SB 

About  2  airline  miles  north  of  Silverado  Post  Othce  on 

east  side  of  West  Fork  of  Ladd  Canyon.  Short  adit. 

now  caved;  driven  east-west  across  contact  of  Santi- 

ago   Peak    volcanic    rocks    and    Bedford    Canyon 

formation  slate.  Apparently  an  early  day  prospect. 

May  have  been  part  of  the  Williams  (Ophir  '')  mine. 

which  see  under  gold. 

41 

Unnamed  prospect 

Undetermined  (1957)-. 

SE  cor. 

NEH  H 
SW  cor. 
NW»4  12 

5S 

7W 

SB 

.About  3  road  miles  northea.st  of  Silverado  Post  Office, 
Orange  County.  One  adit  north  of  Maple  Springs 
truck  trail  driven  N.  60**  E..  100±  ft.  long;  one  short 
adit  driven  south,  and  one  shallow  pit  south  of  truck 
trail.  Adits  driven  in  altered  zones  in  hornblende 
andesite  porphyry  and  rhyolite  tuff  (').  intrusive  and 
volcanic  rocks  related  to  Santiago  Peak  volcanics 
Prospecting  probably  dates  from  about  1880.  Pro- 
duction, if  any,   not  determined;  idle  many  years. 

LIMESTONE 


Kroonen . 


Ladd  Canyon  (Kroonen)  . 


Nonhof. 


Great  West  Minerals  and  Mate- 
rials Development  Co.,  8541 
Calmada  Ave..  Whittier  (1958); 
Leo  Kroonen,  Jr.,  Corona  (1931) 


Undetermined  (1957);  E.  R.  E. 
Nonhof,  1116  Ramona  Ave., 
Corona  (1924) 


SE}4.  34 
NKH  3 


16  C) 


4S 
5S 


4S 


7W 
7W 


7W 


SB 
SB 

proj. 


SB 


See  Ladd  Canyon. 

2J^  airline  miles  northeast  of  Silverado  Post  Office, 
along  west  side  of  East  Fork  of  Ladd  Canyon.  Orange 
County.  Several  small  limestone  pendants  within 
graywacke  and  slate  of  Triassic  Bedford  Canyon 
formation.  Long  idle.  (Fairbanks  93:115-116;  Smith 
98:779;  Tucker  25:68;  Logan  47:261;  herein.) 

Hagador  Canyon;  one  claim  located  in  1915  on  which 
the  owner  reported  a  bold  outcrop  of  lime,  1,500  ft. 
long,  about  70  ft.  wide,  and  50  ft.  thick;  developed 
by  a  short  adit.  The  writer  was  imable  to  locate 
such  an  outcrop  in  1953,  although  several  small 
exposures  of  pyrite  and  limonite-bearing  medium- 
grained  crystalline  limestone  were  found,  and  limy 
metashales  occur  in  the  Triassic  Bedford  Canyon 
formation  in  the  area.  Several  short  adits  have  been 
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Location 

No. 

Name  of  claim 
or  mine 

Owner 
(name  and  address) 

Sec. 

T. 

U. 

B.  A:  M. 

Remarks  and  references 

4."? 

Nonhof — Continued 
Unnamed  prospect .- 

SWH  32 

4S 

6W 

driven.  These  may  have  been  the  source  of  "lime- 
stone" for  a  small  kiln  in  upper  Hasador  Canyon. 
Ruins  of  a  kiln  arc  said  to  have  bcjen  found  in  1907, 
but  were  not  identifiable  in  1953. 

Motorway.    Discontinuous    pendant.    20    to   30    ft. 
wide  and  about   1,000  ft.  lone,  of  dark  Kray  hne- 
Krained  limestone.  Weathers  light  gray.  Apparently 
in  part  breccia.  Strikes  N.  65°  E..  dips  75°   NW. 
Occurs  within  graywacke  and  slate  of  Triassic  Bed- 
ford  Canyon   formation.    Reserves   are   apparently 
small.  Undeveloped  prospect.  Analysis  by  Abbot  A. 
Hanks,  Inc.,  June  1956,  of  one  random  type  sample 
collected  by  the  writer  was  as  follows: 

SiOs       FejOj      AlrOj       CaO        MgO       PK)» 

9.18%     0.80%     9.18%     43.74%     0.83%     0.03% 

MINERAL   PAINT   (OCHER) 


Lord. 


National  Paint  and  Color 
Company 


Paint  mine- 


Undetermined  (1957);  George  W. 
Lord,  Corona  (operator,  1905) 


Undetermined  (1957);  National 
Paint  and  Color  Co.,  Corona 
(operator.  1905) 


Undetermined  (1957);  George  W. 
Lord,  Corona  (owner,  before 
1905) ;  Corona  Pressed  Brick  and 
Terra  Cotta  Co..  Corona  (owner, 
1905) 


4S 


4S 


4S 


7\V 


7W 


SB 


SB 


Exact  location  undetermined;  probably  was  in  the 
area  of  NWM  sec.  14.  NE^  sec.  15.  3H  miles  SW 
of  Corona.  Aubury  (1906.  p.  339)  reported  a  bed  of 
fine-grained,  light  colored,  yellow  oclier  8  ft.  wide 
in  a  deposit  of  fire  clay.  Nvimerous  prospect  pita 
and  open  cuts  and  several  caved  adits  expose 
Paleocene  Silverado  formation  clays  in  this  area, 
none  active  in  1956.  This  deposit  may  be  part  of 
several  claims  now  held  by  Josephine  Middles- 
worth,  847  W.  9th  St.,  Corona  or  on  patented  ranch 
land  owned  by  \V.  H.  Redding.  1008  S.  Pacific  Ave.. 
San  Pedro.  See  Middles  worth  clay  herein.  Long 
idle.  (Aubury  06:339;  Merrill  19:579;  Symona 
30:156.) 

Exact  location  undetermined;  probably  was  in  N\V^^ 
sec.  14,  3H  miles  SW  of  Corona.  This  firm  produced 
about  20  colors  of  natural  pigments  (ocher.  red 
oxide,  Vermillion  red,  grays,  etc.)  in  Corona  in  1905. 
Reported  to  have  held  extensive  clay  deposits  near 
Corona;  one  tract  of  20  acres  contained  a  5-foot 
bed  of  ochre  stated  to  be  of  a  ver>'  choice  quality. 
Long  idle.  (Aubury  06:339;  Symons  30:156.) 

£xact  location  undetermined;  probably  waa  in  the 
area  of  NWK  sec.  14.  NEK  sec.  15.  3^  milea  SW 
of  Corona.  Property  developed  by  G.  W.  Lord. 
Reported  to  be  about  500  yds.  NW  of  the  Lord 
deposit,  described  herein.  Long  idle.  (.Aubury 
06:339;  Symons  30:156.) 


ROCK   PRODUCTS 

Broken  and  Crushed  Stone 


Blue  Diamond  Materials 
Co. 

See  Temescal  rock  quarry  under  roofing  granules. 

44 

SWH  29 

3S 

6W 

SB 
proj. 

St..  Corona  (1957);  .1.  B.  String- 

way    18.   Pinkish-gray  micropegmatite  granite  was 

fellow.    P.O.    Box   6.    Riverside 

<iuarried    intermittently   from    1940-50.    Idle   since. 

(operator,  1940.   l'.>50) 

(Herein.) 

Alatich  Brothers  quany- 
Phillips 

See  Temescal  Canvon  rock  quarry". 

See  Sidehotham. 

45 

Sidehotham    (Phillips) 

William  N.  Guth.  ChicaKO.  Illinois 

\\<4 

4S 

6W 

SB 

.About  2H  miles  southeast  of  Corona  on  the  south  mar- 

(jiiarry 

(1957):  .\.T.  A  S.F.  R.R.  Co. 
(operator.  1935-39) 

NWK: 
SWJi  5 

proj. 

gin  of  Temescal  Wash.  Granodioriate  was  quarried 
intermittently  from  1935  to  1939  and  used  for  rail- 
road track  ballast  and  riprap.  Idle  since  about  1939. 

(Herein.) 

46 

Temescal    Canyon    rock 

Frank  Spires.  Corona  and  Wesley 

SWH  33 

3S 

6W 

SB 

F-ast  side  of  Temescal  Wash.  l}4  airline  miles  south  of 

quarry 

Collins.     Costa     .Mesa     (1937); 

proj. 

Home   Gardens.   Quarry  opened   in   May    1937,   in 

leased  to  Temescal  Rock  Prod- 

NWK 4 

4S 

6W 

SB 

granodioriate  for  use  as  riprap  on  Santa  .Ana  River 

ucts  Co..  P.O.  Box  364.  Corona 

proj. 

levee  west  of  Riverside.  (Herein.) 

(operator.  May -July  1957);  Ma- 

tich  Brothers  Contractors.  Col- 

ton  (operator.  Sept.  1937) 
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ROCK    PRODUCTS— Continued 
Broken  and  Crushed  Stone 


Name  of  claim 
or  mine 

Owner 
(name  and  address) 

Location 

No. 

Sec. 

T. 

R. 

B.  &  M. 

Remarks  and  references 

Temescal  Rock  Company. 

Temescal  Rock  Products 
Co. 

See  Temescal  rock  quarry  under  roofing  granules. 

See  Temescal  Canyon  rock  quarry. 

Decomposed  Granite 


48 


Unnamed  pit. 


Unnamed  pit. 


Alfred  H.  and  Sue  M.  Beazley. 
001  Fern  Drive,  Fullerton 
(1957);   patented  ranch  land 


Minnesota  Mining  and  Manufac- 
turing Co..  900  Bush  Ave.,  St. 
Paul.  Mmn.  and  P.O.  Box  27fi, 
Corona    (1957) 


SW^ 


NE>i 
NWK  ' 


5S 


4S 


6W 


6\V 


SB 

proj. 


Ridge  midway  between  Bixby  and  Anderson  Canyons 
about  8  miles  southeast  of  Corona.  Brownish-gray, 
soft,  much  weathered  biotite  quartz  diorite  (phase  of 
San  Marcos  gabbro) ;  largely  altered  to  clay  minerals, 
breaks  into  very  fine-grained  material.  Small  amount 
scraped  from  ridge  by  bulldozer  durinR  1956,  prob- 
ably used  locally  by  ranchers  to  surface  impaved 
roads.  Idle  since  Dec.  1956. 


Northwest  of  El  Cerrito  Village  and  about  3?^  miles 
southeast  of  Corona.  Light  brownish-gray,  soft, 
weathered,  quartz  nionzonite  (Home  Gardens  tiuartz 
monzonite  porphyry)  with  minor  hard,  Ught-gray 
blocks.  Developed  by  two  small,  nearly  connected 
quarries  totaling  about  100  ft.  in  length  with  face 
from  10  to  25  ft.  high;  mined  by  power  shovel  with- 
out blasting.  Small  intermittent  production,  probably 
used  locally  to  surface  unpaved  roads.  Idle. 


Dimension  Stone 


49        Red  rock  prospect. 


50 


Unnamed  prospect- 


Cecil  J.  and  Helen  L.  Clark,  1908 
S.  Parton.  Santa  Ana.   (195L') 


Cecil  J.  Ciark.   1908  So.   Parton, 
Santa  Ana  (19.W.') 


NEM  28 


NE>4  33 


7W 


SB 


Two  placer  claims:  Red  Rock  &  Mari-Etta  were 
located  for  building  stone  in  1952,  K  mile  west  of 
Pleasants  Peak  along  the  Main  Divide  Truck  Trail, 
Orange  County.  This  is  probably  the  same  area 
earlier  located  as  Cliff  No.  1  and  Sam  No.  1  lode 
claims  and  held  by  Cliff  Overacker  and  Sam  Clapp 
during  the  1930's.  These  were  gold-silver  prospects. 
The  building  stone  claims  include  a  small  outcrop  of 
serpentine  whicli  is  bordered  on  one  side  by  a  massive 
ledge  of  reddish-brown  silica-carbonate  rock,  but 
most  of  tlie  area  is  occupied  by  weathered  diorite  and 
andesite.  This  material  probably  will  not  find  special 
favor  in  the  building  industry,  but  some  might  be 
useful  in  ornamental  stonework.  Development  con- 
sists of  several  shallow  pits  and  cuts  and  one  short 
adit.  The  property  was  inactive  in  July  1956,  and 
little  recent  work  has  been  done. 

Placer  claim  (20  acres)  for  "building  stone"  located  on 
the  ridge  between  Ladd  Canyon  and  the  West  Fork 
of  Ladd  Canyon  about  2H  miles  north  of  Silverado 
Post  Office,  Orange  County.  Area  underlain  by  platy, 
fine-grained  white  to  buff  quartzite  of  the  Bedford 
Canyon  formation;  thin  bedded  altered  tuffs  (?) 
and  porphyritic  andesite  of  the  Santiago  Peak 
volcanics.  Reached  by  one  mile  of  foot  trail  from 
Pleasants  Peak.  Developed  by  several  shallow  pits. 
In  June  1956  no  recent  activity  was  evident. 


Roofing  Granules 


Temescal  rock  quarry. 


Minnesota  Mining  and  Manufac- 
turing Co.,  900  Bush  Ave.,  St. 
Paul,  Minn.,  and  P.O.  Box  276. 
Corona  (1957);  Temescal  Rock 
Co.  (1914);  Blue  Diamond  Ma- 
terials Co.,  Los  .\ngeles  (1927) 


4.  5,  9 


4S 


SB 

proj. 


Quarry  and  processing  plant  for  fine  granules  used  in 
processed  roofing  on  east  side  of  Temescal  Canyon.  4 
miles  southeast  of  Corona.  Processing  plant  for 
coloring  coarse  granules  (used  in  built-up  roofing) 
north  of  Corona  City  park  on  East  3rd  St.  Quartz 
latite  porphyry  quarried  for  road  metal  and  riprap, 
1888-1927;  used  for  roofing  granules  since  1948. 
(Goodyear  88:506;  Merrill  19:586-587;  Tucker 
21:331-332;  24:45;  Allen  23:887-890;  Bradley  23:95; 
Tucker  &  Sampson  29:508.  524;  45:160-167;  Ingram 
49:  457;  Utley  49:5pp;  Megaphone  51:6-7;  Jahns 
54:21;  herein.) 


i!i(;r 
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ROCK    PRODUCTS— Continued 
Sand  and  Gravel 


Name  of  claim 

Owner 

Location 

No. 

or  mine 

(name  and  address) 

Sec. 

T. 

R. 

B.&M, 

Remarks  and  references 

52 

Corona  Rock  Co 

Riverside  County  Flood  Control 
District    (1957);    Corona    Rock 
Co.,  (Bill  Flynn,  operator  1937- 
1939?) 

WM  32 

3S 

OW 

SB 
proj. 

Two  miles  southeast  of  Corona,  alonK  the  east  side  of 
the  city  dump.  Several  small,  shallow  pits  10-15 
ft.  deep  expose  dirty,  silty  sand  with  sparse  Kravol. 
A  small  sand  and  gravel  plant  was  erected  about 
1937,  but  was  dismantled  after  several  years.  Pro- 
duction undetermined,  but  small.  Long  idle. 

r,3 

Transit  Mixed  Concrete 
Co.,  Corona  plant 

Transit  Mixed  Concrete  Co.,  3464 
E.     Foothill     Blvd.,     Pasadena 
(1957) 

29,  30 

3S 

6W 

SB 
proj. 

One  mile  east  of  Corona  at  northwest  end  of  Temescal 
Wash,  north  of  State  Highway  18.  Only  the  south 
edge  of  the  mined  out  pit  area  is  within  the  Corona 
South  quad;  plant  and  active  pit  are  H  mile  north- 
west in  Corona  North  quad.  Plant  operated  for  many 
years  by  Kuster  and  Waterbur>'  before  1942;  since 
then  worked  by  present  operator.  Large  production 
(see  sand  and  gravel  herein). 

54 

Unnamed  prospect 

Mrs.  R.  Boyd  and   W.  Heinlein, 
3264  Floresto  Ave.,  Los  Angeles 
(1957);  50  acres  lea-sed  to  Te- 
niescal     Rock     Products     Co., 
P.O.   Box  304,   Corona   (1957); 
patented  ranch  land 

SEK  28 

4S 

6W 

SB 

Lower  Brown  Canyon.  7  miles  southeast  of  Corona. 
Deposit  of  stream  gravels,  said  to  be  80%  rock  with 
average  depth  of  40  ft.  Lindeveloped  1957. 

Specialty  Sands  (Glass  Sand) 


55 

Corona  silica  sand  deposit 
(Owens-Illinois      Glass 
Co.,  C'oronasand  plant 
No.  96:  P.  J.  Weisel  In- 
dustrial Sand  Co.) 

Louis  A.  Weisel,  et  al..  La  Habra 
(1957);  leased  to  Owens-Illinois 
Glass    Co.,    350    Sansome    St.. 
San  Francisco  (operator,  1957) 

SEM  16 
NEK  21 

4S 

fiW 

SB 

Athwart  State  Highway  71  on  ^^est  side  of  Temescal 
Wash  5H   miles  southeast  of  Corona.  Quartz-rich 
Paleocene  sands  are  processed  to  furnish  large  tonnage 
of  clean,  high-silica  sand  used  to  make  glass.  Oper- 
ated by  P.  J.  Weisel  Industrial  Sand  Co.  from  about 
1920  to  1945;  by  Owens-Illinois  Glass  Co.  since  then. 
New   plant   built  in   1947   has  been   in  continuous 
operation  since  January  1948.  (Tucker  &  Sampson 
29:504;  45:163-164;  herein.) 

56 

Coronita     Ranch     sand 
deposit 

Donald  C.  McMillan.  8704  Colima 
Rd..  Whittier.  and  Joel  D.  Mid- 
dleton.     9531     Heather     Road, 
Beverly  Hills  (1957) 

SW^  16 
EJ^SEM 
17 

4S 

6\V 

SB 

Lower  Bedford  Wash  4H  miles  southeast  of  Corona, 
adjoins  northwest  part  of  Corona  sand  deposit. 
Exploratory  drilling  in  April  19.57  penetrated  quartz- 
rich  Paleocene  sand.  Deposit  has  not  been  developed. 
(Brown  57:8  pp.;  herein.) 

Iloag  Ranrh.. 

57 

Jones  (Hoag  Ranch)  sand 
deposit 

Nonhof 

Riverside  Cement  Company,   Di- 
vision of  the  American  Cement 
Corporation.     P.O.     Box     832. 
Riverside  (1958) 

SWM  17 

4S 

6W 

SB 

Ridge  between  Bedford  and  Joseph  Canyons.  4  miles 
southeast  of  Corona.  Pliocene  unconsolidated  sand. 
Long  idle  except  for  extensive  drilling  and  sampling 
done  in  September,  1958.  (Tucker  &  Sampson 
29:505;  45:163;  Sampson  and  Tucker  31:443;  here- 
in.) 

See  under  foundry  sand. 

Owens-Illinois  Glass  Co., 

See  Corona  silica  sand  deposit. 

Corona  sand  plant  No. 
96 

58 

Temescal    Canyon   silica 
aand  deposit 

P.    J.    Weiael    Industrial 
Sand  Company 

Arthur  E.  Garratl.  3340  Eastern 
Ave..    Los   Angeles   32    (1957); 
patented   land   former   railroad 
section;    L.    M.    Freeman,    Los 
Angeles  (1931) 

NEK  29 

4S 

GW 

SB 

Five  miles  southeast  of  Corona,  sovitheast  of  Bedford 
Motorway.  Coarse,  weakly  indurated  white  arkose 
of  the  Vaqueros  and  Sesi>c  formations,  undiffer- 
entiated; and  Silverado  formation  sandstone.  Pro- 
duction undetermined  but  apparently  small,  if  any, 
and  before  1930.  (Sampson  and  Tucker  31:444; 
herein.) 

See  Corona  sand  deposit. 
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ROCK    PRODUCTS— Continued 
Specialty  Sands  (Foundry  Sand) 


No. 


Name  of  claim 
or  mine 


Owner 
(name  and  address) 


Location 


Sec. 


T. 


R. 


B.  &M. 


Remarks  and  references 


o9 


Jackson  &  Havens. 


William  H.  Redding,  et  al..  1008  S. 
Pacific  Ave..  San  Pedro  (1957); 
George  W.  Lord,  Corona  (1924); 
leased  to  Jackson  and  Havens, 
Riverside  (operator,  1924) 


SW^  (?)  11 


60 


Arthur  Weirick,  Chase  &  Skyline 
Dr..  Corona  (1956);  E.  R.  E. 
Nonhof,  1 1 16  Ramona  Ave.. 
Corona  (1924) 


NW^^  10 


4S 


7W 


SB 


4S 


7\V 


SB 


Three  miles  southwest  of  Corona  midway  between 
Main  St.  and  Hagador  Canyons,  along  the  margin 
of  the  Santa  Ana  Mts.  A  bed  of  white  "molding" 
sand  about  30  ft.  thick  composed  of  coarse,  white, 
sub-angular  arkose  (Paleocene  Silverado  formation) 
overlain  by  about  2  ft.  of  gravel  and  soil  overburden 
(Quaternary  terrace)  reported  under  development 
in  1924  by  Jackson  and  Havens,  Riverside;  this 
deposit,  discovered  in  1917.  was  worked  intermit- 
tently prior  to  1924.  but  apparently  not  since.  The 
deposit  was  worked  by  open  cuts,  the  material  being 
loaded  into  small  mine  cars  and  transported  to 
loading  bins.  During  1922  sand  was  siiipped  to  Union 
Tool  Co..  Los  Angeles.  Production  undetermined, 
but  apparently  small.  By  1956  all  equipment  had 
been  removed. 

Three  miles  southwest  of  Corona,  west  side  of  lower 
Hagador  Canyon.  Bedded  deposit  of  sand,  50  ft. 
thick,  reported  in  1924  to  occur  in  unconsolidated 
sands,  gravels  and  clays  (of  Paleocene  Silverado 
formation).  Sand  deposit  covered  about  2  acres 
with  a  5  ft.  overburden  of  gravel  and  soil  (Quaternary 
terrace).  This  deposit,  discovered  in  1900,  is  reported 
to  have  been  productive  before  1907  (personal 
communication,  Mrs.  Irene  J.  Ware,  Corona)  and 
may  be  one  of  the  glass  sand  deposits  noted  by 
Anbury  (1906.  p.  375)  as  under  development  by  the 
Corona  Pressed  Brick  Co.,  about  1905.  Development 
in  1924  consisted  of  open  cuts  and  one  adit  50  ft. 
long;  by  1956  the  workings  were  not  identifiable 
and  may  have  been  destroyed  by  work  at  the  ad- 
jacent McKniglit  clay  mine.  Production  undeter- 
mined, but  apparently  small.  Long  idle.  (Anbury 
06:375.) 
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Landslide 


Alluvium 
Gravel,  aand.  silt 


Older  alluvium 
Sand,  gravel,  and  rubble:  huff  and  gray  in  color 


Terrace  (ie posits 
Rubble,  gravel,  and  sand;  reddiah-brotvn  to  bvffin  color 


SEDIMENTARY    ROCKS 


[':  ■  tiated 

Thick-bedded    nd'  ■  ■iih-.merate   with   lesser 

amounts  of  sandy  .si/f';  and  .~-h'tles,  marine 


Puente  formation,  undifferentiated 
"^      Sandy  silMone    and   shale,    minor    amounts   of  sandstone, 
lomeratv  and  diatomil«.   marine;  contains    abtindant 


conglomerate  and  dtatomil«.   marine;  co 
Mohnian  and  a  few  Luisian  foraminifera 


^  I  Topanga  formation 

Buff" sandstone,  conglomerate,  and  sandy  tiitslone.  marine 


u  S  Vaqueros  (lower  Miocene)  and  Sespe  (upper  Eocene?  to 

tj  <  lower  Miocene?)  formations,  undifferentiated 

£  S  White,  buff,  red,  and  green  sandstone,  conglomerate,  sandy 

a  o  clay  and  sittstone.  in  part  nonmarine;  upper  part  contaitis 

■i  "~  early  Miocene  or  lower  middle  Miocene  marine  fossils 


Silverado  formation 
•  greenish-gray  sandsti 
siltstone  and  s/ia/e.  lower  part  nonmarine  or 
brackisfi  water  coarse-grained  micaceous  sandstone,  con- 
glomerate, clay,  and  miliar  lignite.  Residuai  clay  at  base 


Ladd  formation,  undifferentiated 
Grfentsh  graif  sandstone  and  conglomerate,  buff  siltstone  and 
shale,  marine 


Holz  shale  member 
Gray  to  black  silty  .'hole  nvd  .■.■rll^flnne  with  limy  concretions, 


Baker  ' 

Buff  sandstone   w- 

glomerate,  marm 


■rate  member 

I   to  greenish   gray  con- 


Trabuco  formation 
Red.  huff  and  grayish-green  massive  conglomerate, 
mitiitr  sandstone,  probably  nonmarine 

IGNEOUS    &    METAIVlORPHIC    ROCKS 


Micropegmatite  granite 
Pink,  fine-grained  granular  rock 


Home  Gardens  quartz  monzonite  porphyry 
Light  gray  biotile  quarts  moruonite 
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Topographic  base  map  by  U.S.  Geological  Survey  1954 

Topography  from  aefjal  photographs  by  multiplex  methods 
3od  by  plane-table  surveys  1933 
Aerial  pholographs  taken  1952.    Field  check  1954 
Polyconic  projection.    1927  North  American  datum 
10,000-foot  grid  based  on  California  coordinate  system,  zone  6 
Dashed  land  lines  indicate  approximate  locations 
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GEOLOGIC  AND  ECONOMIC  MAP  OF  THE  CORONA  SOUTH  QUADRANGLE,  CALIFORNIA 

By  Cliffton  H.  Gray,  Jr. 
1960 
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Geology  su'weyed  1950-56 


Igneous  geology 
after  Pampeyati. 
1962. 


QUADRHNGLE  lOCATiON 


CONTOUR  INTERVAL  ao  FEET 

DASHED  LINES   REPRESENT  HALF  INTERVAL  CONTOURS 

DATUM  IS  MEAN  SEA  LEVEL 


Micropegmatite  granite 
Pink,  jine-grained  ffranutar  rock 


Home  Gardens  quartz  monzonite  porphyry 
Lighl  gray  biolite  quartz  movionile 


Cajaico  quartz  monzonite 
Pinkitb  to  tan  mugsire  granitUie  rock 


San  Marcos  gabbro 
Dark  medium-grained  rock,  quartz  dionte  to  gabbro 


Corona  hornblende  gran odio rite  porphyry 
Dark  gray  porphynlic  rock,  abundant  mafic  minerala 


Temescal  Wash  quartz  latite  porphyry 
Blue-black  lo  gray  quartz  lalile  to  daeile  porphynlic  rock 


Santiago  Peak  volcanics 
Andesilic  and  dacilic  J?o»"r  and  brccnaa,  slightly   metamorphosed 


Intrusive  rocks  related  to  Santiago  Peak  volcanics 
Andesilic  and  diorilic  bodies,  slighUy  metamorpkased;  Jso,  serpen- 
tine; Jsc,  silica  carbonate  rock 


Bedford  Canyon  formation 
Dark  gray  to  brown  argillile,  slatf  and  graywacke,  with  thin  beds  of 
quarltile  and  liTneslone;  Is,  area  mostly  of  limestone 

SYMBOLS 


Contact,  dashed  where  approximately  located 


Indefinite  contact 

-_?__s 

Inferred  boundaries 


Fault,  showing  dip  (dashed  where  imperfectly 

exposed,  dotted  where  concealed) 

U,  upthrown  side;  D,  downlhrowit  side 

Strike  and  dip  of  beds  Overturned  beds 


Strike  of  vertical  beds 


Horizontal  beds 


Strike  and  dip  of  joints  Strike  of  vertical  joints 


Dike  (dacites  &  andesites:  6  to  30  ft.  thick; 
related  to  Jsi), 


Fossil  locality 
(See  table  in  text} 

^  X 

Mine  or  quarry  Prospect 

•"»  • 

Sand,  gravel  or  clay  pit      Mineml  products  processing  or 
manufacturing  plant 

Au  =  gold      Pb-Zn  =  lead-zinc     a  -  aggregate      c  =  clay 

dg  -  decomposed  granite      g=  gypsum      grz;  roofing  granules 

lg=  lignite       ls=:limeatone        t-  rock      ts=  specialty  sands 

o  «■  O 

Water  well  Oil  well,  dry  hole  Oil  well,  dry  hole 

with  show  of  oil  or  gtis 
tSce  tabulated  list  in  Icxti 

LIBRARY 

UNIVERSITY  .  IF  CALIFORNIA 
CAVIS 


UUi.-i 


ti^y^ 


nB^/ii 


o 

""^^^^'^ 

o 

11  ^' 

B  ON  ||3M 

m^. 

;i-''r; " 

o 

!V"    ■X: 


\J>     % 


N0I103S  Nl  0N39- 


■V 


/^-b 


W} 


"-^^^ 


-.'  S  '  i'  <f''V' 


'°    §    "i    °    i    i    § 

O  O  O  ^  pj  );; 


NOIiOas  Nl   0N39  - 


[pajaslojd) 
uoipas  01  ,0001 
I  jain'iog 


^ 

1 

* 

if 

e 

? 

"^ 

CL 

T3 

c 

^ 

c 

Q- 

^ 

4) 

E 

" 

-^ 

? 

■0 

E 

C 

" 

" 

c 

0 

^ 

CI 

MI 

Q) 

:? 

F 

F 

■5 

e 

i' 

0 

■^ 

o 

o 

— 

0 

0 

fililllf 

=    -  5    °  -   O    o   5 


D     o     o    ±     !     i 


_-    3  e    E  - 

□     ci  -■    ^    -u    -     9 
O    K    1-     "     E    ^    T? 


=aI 


,-':\ 


f 


5/  I    o 


\^/.. 


//■ 


I-       o 
<      a- 

< 


s 


Se 


O  t  *  c 

o  r  o  ? 

X  ^  ^  5 

>-  ^   »  o 

<  l^i 

I-  s -s 

Z  -  "  = 

s 
a 


E  ? 

E    E 


!       ><5 


»a3Bi/  lija\J920HOId  (6)9U930lld 


xtiVNy3xvno 


I                                                       —                          ^                  t,    mi    V                   V  >-  -  —  ^                        —                         o  —                                  (» 

5s"          -          >£j.        S  ^^  =  >  :^          I          ?  ^z^ 

^^v"          5          Z       III       ^  r^  5,  •^  I          £          3  ^<^ 

■  m^lBB  B  0  H  B^BBia 

0/930^  jsaun 

d                                                   9uaoo>n  »uaoo3  9ti»3oaiOd  ii\0930i9jo   '»<i<sn 

AaviibSi  sno30Wi3aD                 (i)oissva 


c 


V.A 


\ 


,.*:■• 


. — r- 


.(T^ 


<" 


'F" 


^' 


l 


\.  o      IZ~^^^  TO 


\! 


-^ 


/ 


y 


r  k'- 


X 


\ 


.r 


''/ .  *--< 


(i)oissvanr  Dissviai 


I      "A 


/ 


/ 


_-<?i 


-f 


(7.0 


..-^A 


\^ 


-/:- 


/■   V    C    A    <   ^|_^ 


J^ 


2   V 


^  «s 


+ 


W)  >» 

o 

o 

rt 

TJ 

nJ 

aj 

C  V. 

-ci    w 

c 

a)  t3 

tU   Vh 

0) 

..-<->   o 

■•^   aJ    QJ 

.-1  ^  w 

,-H    ^1   +-> 

t^  -cJ    P 

P^     O     QJ 

O             O 

C  t3    «J 

C  V.   nH 

■>-'  f^    ud 

^  ,J3     f^    OJ 

O     1     OJ  .-• 

o  ^   o 

O  t3 


to  -c) 

tn  c: 


I 

^  ; 


<u 

Irt  — 

o 

> 

f  - 

cw 

o 

—    D 

°  o  5 


"  "  °  ! 

3  D  •-  - 

•-  —  C  C 

C  S  °  = 


i  sno30Vi3ao 


i   Dissvunr 


Aaviiaai 


sno30vi3ao 


oissvanr 


OICZON30 


0IOZOS31M 


^Wkwui 


-J-NZ"^     fiEOLOGY 
no.  w  6 


BULLETIN  178 
PLATE  1 


(join 


Kc 


EXPLANATION 

SURFICIAL    DEPOSITS 


COLLATE -"Y^^^^ 


22fi6Qa. 


California,     Division 
of  Mines, 

GEOLOGY 

Tr.  C. 


1  Number: 


t^ 


L,\ 


™2U 

C3 

A3 

,C3 

A3 


3   1175  00486  2960 


228608 


i 

I 


